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“ SOME UNSOLVED PROBLEMS IN 


ENGINEERING ” : 
A PLEA FOR SYSTEMATIC SCIENTIFIC RESEAROH. 


Some of those who attended the “ James Forrest” lecture, 
delivered last Tuesday by Mr. W. H. Maw, in the Civil 
Engineers’ Theatre, may have come away with a sense of 
disappointment. Instead of, as in previous lectures of this 
series, dealing with the interdependence of abstract science 
and engineering, the Council of the Institution desired to 
open up new ground, and the task given to the lecturer was 
to indicate some of the directions in which the further aid 
of the physicist is more immediately required by the 
engineer. 

The lecture, therefore, resolved itself into a sort of pro- 
gramme of a future series of lectures to be delivered on 
some of the engineering problems which are as yet unsolved. 
It might have been anticipated that the lecturer would have 
gone further than this, and indicated in some measure, 
however slightly, the lines on which solutions — be 
looked for. 

It is in this matter that one feels somewhat disappointed, 
but although no new theories were propounded, and the sum 
total of engineering knowledge was not appreciably 
augmented, yet the lecture will, no doubt, have the intended 
effect, namely, to stimulate systematic ‘researoh into the 
problems which were put forward. 

The first problem touched upon was that of the effect of 
the steam jacket on the economy of a steam engine, The 
divergence of practice among engine builders in this matter 
is such that either sufficient and accurate experimental data. 
are not available, or the economy due to steam-jacketing 
is so small as to be often out-weighed by other considerations. 
If this be the true state of the case, it affords an argument. 
in favour of the disuse of the practice, and the consequent 
saving in the cost of construction. The lecturer, however, 
attributed the reason to the uncertainty and unreliability of. 
the experimental data, and in asking for further research, 
pointed out that systematic scientific investigation was a 
very different thing from an ordinary engine trial. The allied 
question of interheating the steam, in its passage from one 
cylinder to another, also calls for further data, and although 
this is a prominent feature in certain branches of American 
practice, the information on the subject is far from satisfactory. 

The question of interheating is closely akin to that of 
superheating, and{whilst{marked economy has been shown 


in isolated cases by the adoption of superheat, there is very — 


little material to show that superheating per se is beneficial. 
To take an ordinary engine designed to work with saturated 
steam, and then show an economy in lbs.. of steam. per 
H.P.-hour effected by using superheat, and claim all 
credit !for the latter, is practically equivalent to con- 
verting the ,transmission arrangements in an old- 
fashioned works to'jthe most modern system of electrical. 
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driving, and claiming the whole of the resultant benefit 
for the credit of the electrical equipment. 

_ As Mr. Maw rightly pointed out, what is really required 
is accurate information as to the extent to which most ad- 
vanced steam-engine practice can, especially in the case 


of large power unite, be improved by the use of superheated | 


steam. We would go further than this, however. It is false 
economy to take back with one hand what is given with the 
other, and any worker on this subject should not overlook 
the fact that superheat is not a free gift. It costs something 
to produce it, and whilst the weight of steam per B.E.P. 
per hour may be reduced, it does not follow that the coal 
bill is reduced in like ratio. 

Then the increased cost of the engines to stand the super- 
heat, the cost of the superheater itself and its accessories, 
and the effect of the superheat on the cylinder linings, glands 
&c., are all points that require considering. 

The next point of importance touched upon was the 
question of the economy of using very high pressures—pres- 
sures exceeding 350 lbs. per sq. in. The lecturer referred 
to the classical researches of Callendar and Nicholas on the 
“ Law of Condensation of Steam,” and held these up as an 
example of the spirit in which the questions at issue 
must be attacked. During the past few years there 
has been a marked increase in the number of engineer- 
ing colleges at which such researches as those enumerated 
can be carried out without interfering in any way with the 
regular courses of instruction. We entirely agree with Mr. 
Maw in advocating co-operation between the various technical 
colleges, and the organisation of schemes of research in such 

a way that each institution shall carry out such portions of 
the work as it is best equipped for. There is, of course, a 
natural tendency for every professor to wish to carry out a 
line of research “on his own,” and to get the credit for any 
results that may be due to the work of his own department 
or college. ‘This leads to a very considerable waste of labour 


and time, not only in the actual experimental work, but in 


the publication of data, much of the work being done many 
times over, and a great deal left undone or insufficiently 
treated. By the introduction of some settled system of the 
sub-division of research work, many of the unsolved problems 
would quickly admit of solution. 

The useless repetition of experiments to determine points 
for which abundant data already exist not only involves a 
great waste of labour, but, as pointed out by the lecturer, 

_tends to perpetuate certain methods of inquiry, which proper 
discussion might have shown to be entirely inadequate or 
misleading. The discussion of experimental data should 
proceed side by side with, but independently of, the act 
experimental work. 

Here the methods of astronomers might be taken to heart, 
for it by no means follows that a skilled experimentalist is 
the best man to make deductions from the results he records. 
Often quite the opposite is the case. 

After referring to internal combustion engines and to the 
enormous waste constantly going on in discharging blast 

. furnace gases into the air, Mr. Maw turns to another 
branch of engineering, namely, comstructional work, touch- 
ing, inter alia, on wind pressure, “ factors of safety,” which 
might, more properly be named “ factors of ignorance,” the 
theory of plate web girders, and the fatigue of metals. The 
fatigue of metals or the change of structure due to repeated 


applications of mechanical stress, such as a bending or 9 
torsional stress, is a phenomenon affecting both the mechanical 
and the electrical engineer, and is one not capable of easy 
elucidation. Mr. Maw is very hopeful of the “ microscopic 
analysis of fatigue” producing useful results. In addition 
to the fatigue produced by mechanical agencies, we might 
add another, namely, that produced by magnetic and elec. 
trical stresses, 

This is a practically unexplored region, and presents to 
the experimentalist almost illimitable scope for research, 
In this category we might instance the breaking of armature 
conductors close to the commutator lugs. Whilst this may 
be due to fatigue caused by mechanical vibration, it is 
thought by many engineers to be due to magnetic reversals 
in cutting through the “ fringe” from the pole-pieces. 

Then the loosening of screws and nuts traversed by alter- 
nating currents has never yet been satisfactorily explained, 
nor is it known whether the metal is affected in any way by the 
current. Apropos of this subject, we have been told on 
several occasions by sea-going engineers, that in single. 
wired ships the metal surrounding the “ earth” connections 
in steel bulkheads becomes very brittle and crystalline, so 
much so that it is practically impossible to drill it. Whilst 
such assertions as these must always be taken cum grano 
salis, there is nothing inherently impossible in the idea. 

Passing from the fatigue of metals, and touching on 
passant, on the coefficient of expansion of nickel-iron alloys, 


- including the remarkable series discovered by Dr. Guil- 


leaume, and known under the name of “ Invar”—alloys 
having a coefficient of practically one-tenth that of platinium 
—the lecturer turned to the subject of “rapid tool steels.” 
The introduction of automatic machine tools has led to 
considerable modification in the nature and use of tool steel, 
What, a few years ago, was considered a fast cutting speed, 
even with a copious supply of water or oil, would now be 
considered slow, and much faster speeds can be run and main- 
tained with modern tool steel, quite dry, at temperatures 
which would ruin ordinary steel. 

The new tool steels contain, in addition to iron and 
carbon, chromium, tungsten, and sometimes titanium and 
molybdenum. That the points of the tools harden in use 
tends to support the theory that the excessive heating of the 
tool causes a portion of the carbon to leave the iron and 
form high carbides of chromium and tungsten. These 
carbides exist in the form of needle-like crystals of 
intense hardness, and are supposed to form the real cutting 
portions of the tool. Mr. Maw opined that the great 
pressure on the point of the tool, combined with the high 
temperature, might produce an effect which could not result 
from temperature alone. 

The lecturer left electrical engineering topics severely 
alone, not because he failed to appreciate the vast import 
ance of the problems awaiting solution at the hands of the 
electrician, but because he believed that the extraordinarily 
rapid development of this important branch of engineering 
was due to the fact that electrical engineers and physicists 
have, from the moment that the practical application of 
electricity became a branch of the engineering profession, 
worked hand in hand to overcome the difficulties, and to 
elucidate the questions, to which such applications have given 
rise. 

And so the growth of electrical engineering constitutes 4 
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great object lesson, and supplies the proof, if proof be 
needed, that the future progress of engineering is indisso- 
lubly bound up with the progress of physical research. 


THE controversy between Prof. Fleming 
and Mr. Nevil Maskelyne in the Times 
last week, brings us nearer to the truth 
concerning wireless telegraphy. It appears that during the 
lecture which Prof. Fleming gave at the Royal Institution 
on June 4th, on which occasion wireless telegraphic messages 
were received at Albermarle Street from Poldhu, by way of 


Who was the 
Hooligan ? 


- Chelmsford, together with others from University College, the 


demonstration, towards the end, was interrupted by signals 
which came from elsewhere. In a letter expressing his 
injured feelings, Prof. Fleming denounces this interruption 
as a cowardly and concealed attempt to spoil the demonstra- 
tion. He describes it as @ piece of scientific hooliganism, 
as an outrage upon the traditions of the Royal Institution ; 
and he demands to know who was the perpetrator. Mr. 
Nevil Maskelyne, in a letter to the Times of June 12th, 
replies that he performed this service in the interests of the 
public. The lecture commenced at 5 o’clock, and at a few 
minutes before 6 o’clock Mr. Maskelyne ventured to test 


whether what the public had been told in respect to syntony © 


was true; he arrived at the result that a “simple untuned 
radiator upsets the ‘tuned’ Marconi receivers.” Prof. 
Fleming complains of this as an attempt to spoil a demon- 
stration of “ practical wireless telegraphy.” Now, in view 
of all that has been said by the representatives of the 
Marconi Co. regarding the attainment of syntony, we infer 
that “ practical wireless telegraphy” implies the trans- 
mission of signals by a selective system such as cannot be 
interrupted by a second instalment of such apparatus. It 
remains to be seen whether the apparatus made use of by 
Mr. Nevil Maskelyne was of greater or less power than that 
at Poldhu, and whether it was connected up for ordinary 
working, or specially arranged to embarrass neighbouring 
stations. If it turns out that Mr. Maskelyne made use of 
extraordinary means to upset the lecturer, Prof. Fleming has 
some grounds for his protest; but if, as we think, the means 
employed were fair, and such as might occur in practice, 
then the protest must be made by the public against the 
professor. In his dual capacity of savant at a learned 
institution, and expert to a commercial undertaking, Prof. 
Fleming is discovering that while the public have nothing 
but courtesy and respect to offer to the one, they have 
searching criticism and still more searching experiment to 
oppose, if need be, to the statements of the other. When 
the philosopher stoops to commerce he must accept the 
conditions of commerce. Having descended from the high 
pedestal, upon which science placed him, into the arena of 
trade and competition, he attempts, when attacked, to climb 
back to the sacred temple, whence, -like the proverbial 
armadillo, he can in safety evade, observe and deride his 
pursuers, But, as a matter of fact, it is ridiculous for him 
to appeal in his dilemma to the reverence which we all feel 
for the traditions of the Royal Institution. Faraday, to 
begin with, would never have placed himeelf in so anomalous 
@ position; and, moreover, Faraday would have displayed 
more interest in what Mr. Nevil Maskelyne was trying to 
discover, than in what, if we are to believe Mr. Maskelyne’s 
statement, Prof. Fleming was seeking, for commercial 
Teasons, to withhold from public knowledge. 


Our Annual Lists.—The sccond portion of our Elec- 
tricity Supply Works List is issued with this number. Further 
reference to this will be found on a later page. 
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THE DEVELOPMENT OF THE CURRENT 
INTERRUPTER. 
By J. WRIGHT. . 


(Continued from page 992.) 


At a meeting of the Physical Society, held April 25th, 
1902, two novel mechanical interrupters, approxi- 
mately on the same fundamental principle, were exhibited 
and described. The first, by Dr. Dawson Turner, consisted 
of two metallic rollers with their axes parallel, and main- 
tained in peripheral contact by a spring. A cam was 
attached to the axis of one of the rollers, and the latter, 
together with its roller, was rotated by an electro-motor. At 
every revolution, the cam caused the two rollers to separate, 
thus producing the “break,” at the same time communicating 


to the second roller a motion equivalent to one-eighth of a - 


revolution, causing the subsequent “‘ make” to take place ata 
different point, and thus distributing the wear consequent on 
sparking, &c. The only objection tothis device is the noise 
attendant on its working. 

Mr. Wilson Noble’s exhibit was somewhat similar. A 
metallic disc is substituted for one of the rollers, and the 
desired interruption is secured by longitudinal slots cut in 
the peripheral surfaces of both. The roller and disc are 
rotated in opposite directions, thereby producing a very sharp 
“break,” whilst the period of “make” is controlled by 
varying the longitudinal position of contact between roller 
and disc, the slots in the former being wider at one extremity 
than at the other. 

A simple mechanical interrupter described some time ago 
in L’ Industrie Electrigue is similar in principle to the com- 
mutator of an ordinary dynamo. It consists, in fact, of a 
commutator rotated by external means, and provided with 
two copper segments, on which bear carbon brushes, forming 
the electrodes or terminals of the device. These brushes are 
adjustable as regards their relative positions in connection 
with the points at which they respectively make contact 
with the commutator, and the “make” period is secured 
when both brushes simultaneously bear on the same com- 
mutator segment. It will readily be seen that by varying 
their relative positions of contact the make-and-break 
intervals can be regulated at will, whilst the frequency of 
interruption is controlled by the speed at which the com- 
mutator is driven. 

A rotary mechanical interrupter, devised by Lecarme 
Bros. and Mitchel, for operation on ordinary lighting and 
power mains with an E.M.F. of from 100 to 130 volts, con- 
sists of a species of paddle, having four blades of springy 
flexible brass, mounted on an axle, electrical contact wit 
which is secured by a brush and slip-ring, and rotated by an 


electro-motor. The paddle-wheel proper is enclosed in a~ 


bronze case, suitable insulation being interposed between the 
spindle and the case, which latter forms the second terminal 
of the arrangement. It is filled with petroleum, and to its 
interior wall are attached four copper brushes, which make 
contact with the brass paddle blades as the spindle revolves, 
four distinct interruptions being secured for each complete 
revolution. The current enters the device by the slip-ring 
and leaves by way of the case; the contact surfaces are of 


generous dimensions, and it is claimed that the wear and _ 


tear in action is small, whilst overheating is prevented by 
the petroleum bath in which the device works. 

Metallic mercury, owing to its normal fluidity, and the ease 
with which it amalgamates or enters into mechanical com- 
bination with other metals, offers special facilities as an 
electrode or component of the current interrupter, and many 
forms of apparatus have been devised from time to time, into 
the construction of which fluid mercury enters as an indis- 
pensable auxiliary. Of these the simplest, and one of the 
earliest, if not actually the first, was Roget’s, a device based 
upon the attraction between parallel portions of a circuit 
carrying a current. A metallic spiral, s, fig. 6, was suspended 
from a stand, A, its lower extremity normally dipping below 
the surface of the mercury Hg contained ina vessel v. The 


mercury formed one terminal, and the spiral the other, of . 


the device, and, on the passage of a current through it, the 

coils of the spiral attracted one another, causing the spring 

generally to contract, thus lifting its lower extremity out of 
D 
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the mercury, and breaking the circuit, when, the cause of the 
attraction being removed, the spiral again expanded by 
gravity, and repeated its original cycle of operations, the 
result being a rate of interruption depending to a certain 
extent upon the elasticity and dimensions of the spiral s. 
Foucault’s mercury interrupter consists of a massive soft- 
iron armature suspended from‘a spring, and carrying a long 
copper wire, the lower extremity of which, with the descent 


Fia. 6. 


of the weight, dips into a mercury cup and completes the 
circuit. The; break” is controlled by the core of the 
induction coil, which attracts the armature, and with it the 


attached wire, which is thus lifted out of the mercury and © 


severs the circuit. The great drawback to this rudimentary 
device is the difficulty experienced in preventing a detrimental 
churning effect, which, in course of time, splits the mercury 
up into minute globules and detracts from the efficiency of 
its electrical contact with the wire. An improved form of 
dipping mercury interrupter consists of a metallic wire or rod, 
provided with guides, which ensure a vertical movement, 
“or moped to the surface of the mercury, the motion 

ing communicated to the rod by a small auxiliary electro- 
motor which, once regulated, runs at a constant speed. The 
speed regulation of the latter further facilitates the setting 
of the interrupter to any desired frequency. Oxidation of 
the surface of the mercury is prevented by a layer of water, 


Fia. 7. 


or oil, poured upon it, and the liquid chosen should differ as 
far as possible in viscosity from the mercury itself, as, other- 
wise, there is a tendency for the two liquids to mingle 
permanently. A mercury interrupter of this description 
also permits of regulation as regards the intervals during 
which the circuit is made and broken respectively ; 
by rendering the surface of the mercury variable as 
regards its horizontal level, it is possible to control 
the depth of immersion of the rod or wire therein, and, 


consequently, the time during which the. primary circuit 


of the coil remains completed. 

Ruhmkorff’s inductorium, the earliest induction coil to 
employ a mercury interrupter, was provided with one 
designed by Poggendorff and constructed by Foucault. Its 
general principle is represented in diagram form by fig. 7, 
in which 4 and B are two mercury cups, into the mercury in 
either of which dips a limb of the inverted metallic 
U-piece co. ; The latter is attached to one extremity of a 


rocking lever, having its fulcrum at ¥, and provided at the 
other end with an attached soft iron armature a, situated 
immediately over the core of the electro-magnet x. The 
device is worked by a small auxiliary battery ¢, which 
energises the magnet £, causing it to attract its armature, 
and consequently to raise the U-piece c out of the mercury 
in both cups a and. By so doing it interrupts its own 
circuit at B, and also the circuit from the main battery p 
to the primary terminals of the induction coil, 1 and 2. 

Modern current interrupters of the class involving 
mercury in their construction are mostly designed to work 
with a rotary motion, communicated to them by an auxiliary 
electromotor or similar device. Dr. Davidson’s mercury 
interrupter was of this class, and consisted of a flat metal 
strip or knife blade, mounted on an axis, which was rotated 
by an electromotor, causing the strip to cut through the 
mercury in passing, after the manner of a partially submerged 
ship’s propeller. 

(To be continued.) 


THE PATENT OFFICE REPORT. 


THE annual report of the Comptroller-general of Patents, 
Designs and Trade Marks for 1902, which has just been 
issued, contains some interesting information on the progress 
of invention in this country. : 
The number of applications for patents received in 1902 
was 28,976, being an increase of 8°2 per cent. on the 
number for the previous year. It is a curious fact that 
6,415 of these applications came from the United States and 
Germany, while only 1,811 came from Scotland and Ireland. 
The proportion of patents sealed to foreigners is still greater ; 
of patentsapplied forin 1900 48°7% were granted to foreigners, 


_ 48°6% to persons resident in the United Kingdom, and 2:7% 


to persons resident in British Colonies and Provinces. 
Evidently the foreigner appreciates the benefits to be derived 
from our patent laws as much as we do ourselves. It is 
difficult to say what factors determine the number of patents 


_ taken out by nationals in any country. The demand created 


by a highly developed industrialism requiring labour-saving 
appliances, the inventiveness of the population, the sale- 
ability of patents, are, no doubt, all important factors. From 
figures given in the report, it appears that one native patent 
is taken out in the United States for every 3,196 of the 
population ; in Belgium for every 4,749 ; in Switzerland for 
every 5,152; in the United Kingdom for every 6,811; and 
in Germany for every 8,525. The United States is 
evidently above all countries the happy hunting ground of 
the inventor. 

The growth of patents for inventions connected with 
electricity will be of special interest to our readers, and we 
give below curves representing the patents granted from 
1886 to 1901, in the leading classes relating to electricity. 
These classes are denoted by numbers on the curves, the 
classes to which the numbers refer being as follows :— 

35. Dynamo-electric generators, &c. 

36. Electricity conducting, &c. 

37. Electricity measuring, &c. 

38. Electricity regulating, &c. 

39. Electric lamps, &c. 

_ 40. Electric telegraphs, &c. 

41, Electrolysis. 

Most of these curves show considerable ups and downs 
since 1886, though on the whole there is a general rise. 
The classes which have made the least advance are (41) 
electrolysis, and (36) electricity conducting, &c. The 
greatest advances have. been made by (38) electricity 
regulating, &c., (39) electric lamps, &c., and (35) dynamo- 
electric generators, &c. 

The most striking growth in 1901 over 1900, according 
to the report, is in electric traction, which is included in the 
classes—Railways and tramways, and Railway and tramway 
vehicles. The number of vehicles stated to be intended for 
use on electric railways and tramways has risen from 36 to 


87, an increase of more than 240 per cent. 


The Patents Act, 1902, has imposed upon the Patent 
Office the obligation of ascertaining in the case of every 
application for a patent which reaches the complete stage 
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whether the invention sought to be patented has been 
described or claimed in any prior specification within the 
last 50 years. The staff of the Patent Office is at present 
being augmented and re-organised with the view of carrying 
out these requirements of the Act. The actual search for 
novelty, however, will not commence until such time us the 
Board of Trade shall direct. It will be interesting to see 


He examined that, and he came to the conclusion that using 
the carbon alone, or the binoxide of manganese alone, it was not 
very successful. But, on the other hand, elements with coarsely 
powdered carbon: and finely powdered binoxide of manganese 
were to be recommended. Now that was an investigation for 
the very purpose of finding what the proper degree of pulverisa- 


‘tion was. What Beetz came to}was exactly the same as defendants. 


This question of polarisation had been investigated, and the results 
had been known, and so far from it being a novelty, it was one 
of the things which had become a mere question of electrica 
choice. Oddly enough, what defendants did was exactly what 


| had been found to be the best. When you once asked the 


' question: What is the effect of pulverisation? and you tried it in 


various degrees of pulverisation, the whole question of pulverisa- 
tion became part of the stock of electrical knowledge, not in the 
sense of an out-of-the-way specification, but part of the stock of 
electrical knowledge which persons who'were working with electricity 
would have at their command. ~The only thing that could possibly 
be an element of novelty would be some special form of pulverisa- 
tion, unusual and necessary to produce the result, and carefully 
defined in the specification. Leclanché got to pulverisation, first 
in his patent in 1866, and then afterwards, when he came to con- 
sider the way of dispensing with the porous pot. If a person 
described having used pulverisation of different degrees, the novelty 


was gone. Invention required novelty. He was perfectly aware 


that, when he came to the combination, it might be that an old 
thing in combination with a lot of other things might make a good 
patent, That he would deal with, but taking this element by itself, 
there was no such thing as novelty in the idea of pulverisation or 


powdering. They got it in the Leclanché specification, they got it — 


in the Leclanché papers, they got it worked out in Wiedemann, and 


_ they would find that when Leclanché dealt with his powdered 


manganese, he pressed it on to carbon blocks in order that he might 


' get by those carbon blocks good conduction for the purpose of this 


' consist of carbon, the refuse from 
| prisms of carbon, agglomerated with peroxide of 
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what effect this examination for novelty will have on the 
number of patents granted. In the United States, where 
examination for novelty is already in force, it has apparently 
increased rather than restricted the output of patents; but 
in Germany the effect of examination is more doubtful, for 
the patenting activity of the population is less than in this 
country, where there is at present no system of examination 
for novelty. These differences, may, however, be due to 
other causes than the presence or absence of examination. 
Appendix K is interesting as showing the mortality of 
patents. It will surprise most people to learn that only 
about 1°5 per cent. of all patents granted survive for the full 
lifetime of 14 years. The proportion of applications which 
have passed the provisional stage has varied considerably in 
different years. In 1884 it was 58°3 per cent., in 1897 
it had fallen to 46°7 per cent., and in 1901 it rose again to 
52 per cent. It would appear to be desirable to abolish the 
provisional specification when examination for novelty is 
introduced. Many of the lapsed provisional specifications 
may describe useful inventions which might be rescued from 
annihilation by the imprimatur of the official examiner. 


LEGAL. 


Parent Exprorration, Lap., v. THE AMBRICAN ELECTRICAL 
anp Manvuracrurina Co., Lrp. 


i (Continued from page 997.) 

R. Mounton, proceeding, said that on 750 of that 
book it said: “The action of binoxide of caneenion and car 

in the Leclanché element, .as well as that of peroxide of lead, 
has been thoroughly examined by Beetz.” In that investigation 
he took various degrees of > a | of powder, and he deliberately 
investigated how they behaved when they were in the Leclanché 
element, and what he said was to be found at page 752. He tried 
this finely-powdered carbon alone with finely-powdered binoxide 
of manganese; then he mixed coarsely-powdered carbon with 
finely-powdered binoxide of manganese, and then he mixed finely- 
powdered carbon with finely-powdered binoxide of manganese. 


cathode. Walker, in line 15, said: “The negative element may 
retorts, or plates, cylinders or 
nese, the two 
substances being pulverised, intimately mixed, then formed into a 
stiff paste with syrup and water, moulded into the desired form, and 
so pressed by hydraulic or other means as to retain it when dry.” 
If that were done, and they put that into a battery, they got precisely 
the paste which was described in the plaintiffs’ specification, because 
neither of these two bodies united with water in any way at 
all. They simply remained wet. However hard they pressed them, 
when moisture got to them they remained a wet mass of closely 
packed powder. The way in which the batteries were made by 
the defendants would be told his Lordship. They took a mass of 
powdered manganese and carbon; it was just damp powder, and 
acted like a damp sand; sand behaved similarly in not 
absorbing water. It was then rammed down as hard as it possibly 
could be. It kad been suggested that there was a difference 
in Walker’s case because he had not got the rod of carbon. It 
was said that for tbe whole of his centre he sometimes used 
carbon and sometimes used this pasty mass. There, again, 
it was no invention whatever to put the rod of carbon inside 
the pasty mass if you wanted to. Prof.-Thompson had been 
asked if there were any cells in the market which had these pecu- 
liarities. Defendants would show that Walker manufactured and 


put on the market things in which he put this retort carbon in» 


the centre. That was no invention at all, because it was perfectly 
well known that if you wanted to have a good electric contact you 
put a carbon, or whatever it was, inside your mass. Leclanché used 
to press his agglomerate on to carbon plates or carbon sticks just in 
the same way as the pleintiffs did. Proceeding, the learned counsel 
said he need not go into Hellesen or Castle-Smith—all of them had 
used these carbon rods as the most ordinary and common thing for 
the purpose of a good electro-contact. That which was operative 
was, no doubt, the agglomeration round it ; but to use a carbon stick 
was ordinary electrical knowledge, and was carried out by Walker 
in the batteries which he sold in large numbers before the date of the 
letters patent. Germain took a plate of carbon and put on it a 
mixture of powdered carbon and powdered binoxide of manganese ; 
then he put layers of cellulose, which was the same as blotting paper, 
and then zinc, so that he had his central rod, he had his powdered 
binoxide of manganese and carbon on each side of it, then he had 
something, which the plaintiffs were bound to say wasa plastic 
layer, charged with the excitant, and then his zinc at the top, 
so that the cathode combination was, as a whole, old at the date 
of the letters patent. Lord Justice Cozens-Hardy and Lord Justice 
Stirling, while excluding acid depolarisers because they would get 


‘into the outer layer, treated the excitant as one which might be 


chosen as you liked. There was no special form of excitant neces- 
sary, according to those two judgments. There was no reason to dis- 
tinguish between the two excitants—the fluid penetrated every- 
thing. Sal-ammoniac was chloride of ammonium, “ chloride of am- 
monium, or part chloride of zinc, or other hygroscopic analogue one- 
tenth part.” It appeared to him that that passage said that your sal- 
ammoniac youcould use with one-tenth part of some hygroscopic body, 
but all that was governed by the fact that. these were only prefer- 
able. It did not mean sal-ammoniac was preferable, but you must 
use one-tenth part of a hygroscopic body. It meant that sal- 


ammoniac with one-tenth part of a hygroscopic body was, after all, - 


only a preferential fluid. Chloride of zinc mixed with sal- 
ammoniac, was an excellent excitant, and you could use it as an 
excitant instead of chloride of ammonia. The important thing here 
was that in this closed cell, as his witnesses would tell his Lordship, 
the chloride of zinc did not act as a hygroscopic body at all, its 
action was to improve the exciting mixture. 

Mr, Justice Bucxuzy: If you go as far as that, does not it play 
the part of a hygroscopic in diffusing the exciting mixture as dis- 
tinguished from 
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Mr. Movuron: No; because of this, that it would diffuse itself. 

Mr. Justice Buckuey; Not that it could diffuse without moistare, 
but that it assists diffusion ? 

Mr. Movuron: No, I do not think it has any effect of that kind. 
But your Lordship-sees there is one-tenth part chloride of zinc and 
the total comes to about ten parts, so that it is 1 per cent. chloride 
of zinc or hygroscopic analogue, which can produce no effect what- 
ever. 

Mr. AstBuRy: Ido not know whether my friend is going to sug- 
gest his witnesses will say he can use chloride of zinc as an excitant. 
It is absurd. They would not get any ammonia gas at all. 

Mr. Movutton: Unless it were an acid chloride of zinc, probably 
it could not be used without sal-ammoniac, but chloride of zinc 
with sal-ammoniac was a well known exciting liquid, and better 
known as an exciting liquid than chloride of ammonium alone, and 
its hygroscopic use was ni/. The hygroscopic body did not in any 
way change the total amount of mixture. The total amount of 
mixture must remain the same in a closed cell. 

Mr. Justice Booxney: What do you say as to the other part 
which is in the outer mixture. You get one and one-tenth. Do 
these two together play any part as hygroscopics ? 

Mr. Moutron: No, not as hygroscopics at all; as improving the 
exciting liquid, yes. Sal-ammoniac alone would be an exciting 
agent, and he distinctly says that you can change your exciting 
agent. In the closed cell of the plaintiffs’ specification the hygro- 
scopic would have no effect whatever. If his Lordship came to the 
conclusion that it was only a question of total exciting agent, 
because the two were mixed together, and that you could change 
the exciting agent, he (the learned counsel) need not trouble about 
the question whether the chloride of zinc was suggested by any of 
those anticipations, because they might leave out their chloride of 
zinc and they would still be within their specification and within the 
claim. The other layer was carefully described, and a great deal of 
weight was put upon the way this was manufactured. In the 
defendants’ cell there was simply blotting paper. Blotting paper 
was probably the commonest expedient for a dry cell at the com- 
mand of electricians. It was used over and over again in the 
anticipations. The idea of blotting paper soaked with the excitant 
and put against the zinc was known to every electrician. Germain 
used it against the zinc and between the zinc and the powdered 
manganese and tie carbon. If his friend said that defendants were 
within the specification, then all suggestion of novelty in the outer 
layer must be gone, because his learned friend said the plaintiffs’ 
outer layer was the equivalent of and included blotting paper. His 
Lordship must therefore take it as though in plaintiffs’ receipt 
blotting paper was put in. What would the combination then be? 
There was the central cathode with which he had dealt, you sur- 
rounded that with blotting paper and put the zinc outside it. Could 
it be suggested if the liquid cell was once known, that that was a 
novel combination?—If plaintiffs were going to say the outer 
layer was the equivalent of mere blotting paper, the commonest 
electrical device. that there was for holding an excitant, one 
immediately asked, where was the novelty? Certainly it could not 
come from the outer layer. Anticipation did not need that a man 
should have done the very thing before. If he had done the thing 
before, which, on applying ordinary electrical knowledge, was 
identical with the invention claimed —— 

Mr. Justice Bucktny: Suppose electricians knew of the half a 
dozen outer layers a, 0, c,d,e, f,and they knew of as many inner 
layers, a, b,c; but it was always the practice to combine a and a, 
b and 6, c and c, would not it be a good combination patent ifa man 
could say ‘‘ take a, which we know all about, and combine it with /, 
which we have all known before.” That would be a good com- 
bination patent, would it not? 

Mr. Movutrton: It might or might not. Of course if those were 
known to be interchangeable, then the mere fact that nobody—— 

Mr. Justice Buoktey: Iam assuming that is not so, but that the 
practice had always been to combine a and a, b and }, and nobody 
had thought of other combinations. A man says, “I have discovered 
that they will not all interchange, but @ will go with /,” that would 
be a good combination. 

Mr. Movrton: It may or may not be. If they are electrical 
equivalents, it is not a subject matter for invention. 

Mr. Justice Buoxtey: The outer Jayer of blotting paper is not 
merely to hold the excitant, it is also to exclude the depolariser. 
It has two qualities. If everybody knew it would hold the 
excitant, but did not know that it would exclude the depolariser, 
there is novelty. 

Mr. Movutton: But everybody knew both. Take the case of 
Germain. That is a case-where it is just as much to exclude the 
depolariser as to hold the excitant. The use of blotting paper for 
any excitant was common electrical knowledge. If it be a known 
electrical method of holding an excitant, it is no more patentable 
than a stone jar would be for holding.a fluid excitant. As soon as 
you have got the means of holding the excitant by a thing through 
which solid particles will not pass, it is not patentable subject 
matter to apply it to any combination. Proceeding, the learned 
counsel submitted there was no novelty whatever in the use of 
blotting paper for the external layer. Which ever way it was put, 
he-did not mind. If it was not known, then on the decision of the 
House of Lords in Heath v. Unwin, it was not within the patent. 
If it was known, then it was an ordivary electrical expedient, and 
added no novelty to the combination. In this particular case hie 
friend was in this dilemma that be said it was a plastic-layer or 
some plastic within the meaning of the specification—in which case 
he included electrical devices of the most common kind— 
or there was no infringement. He did not understand how his 
friend was to make out that this was a plastic or semi- 
solid substance within any of the language used by the Court 
of Appeal. - Electricians knew perfectly well that whenever 
you wanted to make a battery unspillable, you could put 


in insoluble material, inert material, into two fluids, that wag 
general knowledge. The use of common electrical knowledge could 
not make a thing more or less patentable. It was not novel to 
change a fluid into a paste. The whole of this invention reduced 
itself to the inner layer; was it novel to have an inner layer 
containing a depolariser in a plastic state? He would show 
that this battery was actually sold in quantities before the date of 
the plaintiffs’ patent. The fact of the case-was there was no in. 
vention of any kind in the battery. The idea of any electrician 


keeping his porous pot or keeping anything with an internal 


resistance more than he wanted was absurd. It was ridiculous to 
suppose that the people did not use ordinary common sense. There 
was no wonder that this was invented, if invention it could he 
called, before the date of the patent. There was nothing in it which 
to an electrician was novel. It wassoldinthousands. The learned 
counsel then dealt with the alleged anticipation by the E.S. cell, 
In 1891 plaintiffs were aware of the E.S. cell being sold, and the 
battery was taken to Mr. Thompson. It was no use for Mr, 
Thompson to pretend he did not know what was inside it. It was 
clear the person who brought it to Mr. Thompson knew perfectly 
well that it was a battery which touched them. Mr. Thompson 
said: “I did not hear of it again until we found it sold publicly— 
that is for 10 years—this has heen openly sold.” It was more 
difficult for the defendants to go back and trace what was done 
before the date of the patent, by reason of this delay on the part of 
the plaintiffs.. But, on the other hand, I am entitled to say that it 
points very clearly to the fact that they knew that they could not 
rely upon their patent. , 

Mr. Astspury: You never asked Mr. Thompson that. 

Mr. Mouton said that Mr. Thompson had stated that in 1893 he 
met the man who had made it, who told him he had made it for 
years before the date of the patent. Knowing that, no steps were taken 


for 10 years to stop it. It was perfectly obvious that at that date 


it would have been far too risky. Proof would have been easily 
obtained of the truth of this, and any number of cells could have 
been proved. Fortunately, defendants could still prove it. They 
would prove that such cells were sold and in use for automatic 
machines for two or three years at least before the date of the 
patent. They had the agreement of 1888 under which they were 
supplied for that very purpose. His Lordship, he thought, would 
come to the conclusion that these facts were very well known to the 
proprietors of the patent, and that they abstained from relying on 
their patent, because they knew it was very much too dangerous. He 
would also be able to prove that Prof. Thompson was wrong in 
saying that there was no other cell on the market of this class, 
because Mr. Walker, the one who applied for patent 833, of 1883, 
made —— 

Mr. Astpury: I object to anything of this kind. There is only 
one prior user pleaded, and I object to any evidence being given 
of Walker of any battery made by him before mine. 

Mr. Justice Buckuey: There are three prior users pleaded. 

Mr, You will find it is only one. No. 2 is the 
battery. ‘There are no others. The first one is Gassner, and we all 
know about Gasener. 

Mr. Justice Buckiey, after some discussion, said the Statute bound 
the parties down to their particulars. 

Mr. Mouton, proceeding, said he would prove the Walker 
battery was on the market, and that there were plaster and 
other suitable materials for fixing the liquids used in galvanic 
batteries. He was entitled to prove that, as one of the instances of 
the general use of a depolarising agent in a mixture with the 
exciting agent in contact with the negative electrode. He did not 
see why, when it was suggested that they were not practical 
things, that they were actually made and actually used. The HS. 
cell was identical in every respect with the plaintiffs’. The learned 
counsel then went into the alleged anticipations, for the purpose of 
showing what he described as the illegitimate way in which they 


- had been treated by the plaintiffs from the point of view of the 


scope of the patent. He had been much amused at counsel asking 
whether the various anticipations would be as good as the plaintiffs’ 
battery. Hx concessis defendants assumed that he gave his best 
receipt. After giving his best receipt, he~said: “I do not confine 
myself to that, but I include a lot of other things.” Then # 
concessis they must be all inferior. 

Mn Justice Buoxuzy: He has to give the best he knows—not 
necessarily the best. 

Mr. Movtton: Those that he knew. Those that he intended by 
these words must presumably be inferior; and yet when we point 
out an anticipation, they say that it is not as good as his receipt. 
Why should it be? He has deliberately not kept himself to his 
best thing. If he had kept himself to his best thing, the world 
would very easily have avoided, if they had chosen, using it. It 
was quite possible to use this in all sort of forms, but what he did 
was to deliberately put in a wide claim, claiming not by means of 
his receipt, but claiming generally and broadly, and the conée- 
quence is he must take the burden of his greed. He wants now to 
include the common ordinary device of blotting paper, put inside 
the zinc. Very well, then he has to face the fact that that was per 
fectly common. It is no use his saying, “ Anything that is inferior 
to my pet receipt is not an infringement.” He did not confine 
himself to claiming that. If he had, there might have been 
question whether or not there were anticipation, but with this 
broad claim I submit there is no question that he has been antici- 
pated over and over again, because the double plastic layers which 
he claims are to be found in these specifications, therefore I will 
call my witnesses and establish the electrical facts. ; ‘ 

Mr. Hermans examined by Mr. Mouton, said he was 
the employ of Hartmann & Braun, large makers of electrical 
apparatus in Frankfort, Germany. They had manuf 


batteries, but they leftyoff doing~that in 1897. [Shown the Hart 
mann & Braun specification of 1888, the witness was asked if 
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the firm had constructed batteries according to that specifica- 
tion. 

y AstBuRY objected to any evidence being given that that 
patent was made. His friend could discuss with his Lordship 
whether or not there was a publication in that document which 
destroyed the plaintiffs’ patent, but he could not go into extraneous 
evidence and give evidence of a whole lot of manufacture in 
Germany as to which plaintiffs had had no notice, and which, of 
course, if there was anything in it must obviously take them by 

rise. It was excluded by the Act. 

Mr. Justice Buoxtey: Do you carry your point as far as this, 
that if we had not in the box this gentleman, who has practically 
made the thing, but some expert who is going to be called in the 
matter, he could not be asked, ‘Have you made Hartmann and 
Braun ?” 

Mr. AstsuRy: No, I do not say so. 

Mr. Justice Bucknry: I fail to understand why this gentleman, 
who has made it, irrespective of the point of time, cannot give 
evidence. 

Mr. Mouton to witness: Have Messrs. Hartmann & Braun made 
batteries in accordance with that invention ?—Yes. 

Mr. Did you see them made ?—No. 

Mr. Astpurny: Then that is no evidence. 

Mr. Moutron: What is your position with Mesers. Hartmann 
and Braun ?—I am secretary of the firm, especially for patent 
matters. 

Have you seen these batteries manufactured ?— Yes, “ 

Mr. Justice Bucktzy: Have you seen them after they have been 
made ?—I have seen made batteries. " 

In the course of manufacture have you seen them ?—No. 

Mr. Moutron: Have you examined them after they have been 
made ?—No. 

Mr. Moutron: I am afraid he does not understand. 

His Lorpsuip suggested that the servicesof an interpreter should 
be obtained. 

The further hearing was adjourned. 


On Friday, May 29th, Mr. Wanrme stated he would not proceed 
farther with the evidence of the last witness, as his evidence was 
really “ hearsay,” and therefore not admissible. 

Mr. AtrrEeD Pigeins, examined by Mr. Wa ren, said that 
from July, 1892, to 1896 he was employed by the E.P.§. Co. He 
was engaged the first 12 months in making accumulators, and for 
the last three years was employed in the dry battery room—in the 
Burnley dry battery room. He himself was personally engaged in 
the manufacture of these batteries. The witness explained the way 
the batteries were made, and said that the mixture of plaster of 
paris and flour was made in the proportions of four parts of plaster 
of paris to one part_of weak flour. That was thoroughly mixed 
together in a dry state. It was then put in a tin saucepan, and a 
solution of sal-ammoniac and chloride of zinc added to it, and made 
into a paste. The mixture was then put into the zinc pot, the pot 
being made about half full. A nickel-plated plunger was then put 
into the top of the zinc pot. When the mixture was set, the 
plunger was taken out, and it then became ready for ramming. 
Then a mixture of manganese and carbon was pnt in, in a dry state, 
usually four parts of manganese to three parts of carbon. That was 
made damp with a ‘solution of sal-ammoniac and zinc chloride. 
That was rammed down on the top of the plaster as hard as they 
could possibly get it. 

_Cross-examined by Mr. Astpusy: He mixed up the chloride of 
zinc and sal-ammonic himself, After that had been standing some 
hours, the heavier stuff sank to the bottom. To make the solution 
of chloride of zinc and sal-ammoniac, they put about 2 lbs. of 
chloride of zinc to every 16 or 18 gallons of water. The directions 
as to quantities of the ingredients to be used were given by word of | 
mouth by the leading hands. It was well known in the battery 
room as to what were the quantities to be used. 

_ Were you aupposed to be making in accordance with the Burnley 
invention ?—Yes, Burnley battery was stamped on the bottom. 

When you were making the outside mixture, did you make it 50 


. that when it was first mixed it was semi-liquid, and when it was 


put in the battery it would be in a semi-solid condition, so that it 
would stand up by itself ?—Yes, it would be semi-solid. 

It was damp, but would stand up ?—Yes, it was damp directly 
the pluoger was taken out, but it would soon get hard when it was 
exposed to the air. 

Further cross-examined: They always took great care to finish 
the batteries in such a way that the black mixture could not get to 
the zinc. He left this place in July, 1896. He was now doing 
— bell fitting on his own account, which paid him much 

r. 

Re-examined: The harder the ramming the better the result. 
You could not get such a nice reading out of a soft ramming. 

Mr. Joun THos. Mayrienp, examined by Mr. said he 
was an electrical engineer, and formerly a director of Mayfield, 
Cobb & Co., who carried on business in Birch Row, E.C. He had 
purchased at times large quantities o¢ Gassner cells. He first pur- 
chased them abou, 1888 or 1889. He producéd two of their cells 
purchased by him. They were not less than 14 or 15 years old. One 
had a small current in it then. It was tested that morning. The 
Garsner, asa dry cell, was the best cell he knew. He had also been 
& purchaser of celis from the E.C.C. The termson which the E.C.C. 
secured his contract were that they were to have a discount of 50 
per cent. from the published price. Another inducement was that 
all returned cells were to be allowed for at half price. He first 

to purchase E.C.C., cells about two years after their introduc- 


tion, In his opinion, the E.0.0, batteries were not a good commer- 


cial article. He had returned large quantities of the E.0.0. cells to 
the company on account of their condition—because they had either 
burst or had gone out of working whilst in stock. 


Cross-examined by Mr. Astsury: He could not say whether he ; 


had purchased all E.C.C. cells through a Mr. Barnett. He bought 
them through the General Electric Co. at first. He thought he had 
bought quite 100 of the E.0.0. cells in all, but he could not say tor 
certain, speaking from memory. In his opinion the best battery of 
English make was the E.S. On the whole it was not as good as the 
ne - er. He had at no time made any comparative tests between 

e two. 

Do you say that Gassner’s is the best dry cell in the market ?—I 
did when I had anything to do with it. I have had nothing to do 
with it for a long time. 

Are you a dealer in dry cells up to to-day ?—Yes. 

What are the dry cells you have been stocking the last few years ? 
—The Fuller cell, the I.E.C. cell; and another by Dr. Lessing. 

Cross-examination continued: He did not consider the 1.E.C. 
cells inferior to Gassner’s. They were no better. It was not the 
fact that nobody would touch the: Gassner cell to-day. The 
E.C.C. cell was not a good commercial article in his opinion. It 
might be that it was still being sold in hundreds of thousands. He 
did not know what the difference of construction was between the 
“E.C.C.” cell and the “I.E.C.” cell. He could not say how many 
“E.C.C.” cells he returned through being in bad condition, as 
distinct from being worn out. He could not say how many burst. 

At this stage the further hearing was adjourned till next sittings. 


On Tuesday, June 9th, Mr, AnrHUR Forp-Ltiovp, examined by 
Mr. Wax TER, said he was an electrical manufacturer, and lived in 
Cavendish Street, Brighton. He was acquainted with chloride of 
-silver dry cells before 1887. In 1888 he manufactured a dry bat- 
tery, the excitant of which was composed of sal-ammoniac, chloride 
of calcium and other chemicals surrounded by a zinc cylinder ont- 
side. Next to the zinc pot there was an excitant paste, plaster of 
paris, sal-ammoniac, chloride of zinc and other chemicals. The 
other chemicals were a trade secret. He was bound down under a 
heavy penalty not to divulge anything in the battery. Inside and 
between the blotting paper cylinder and the negative pole of carbon 
there was a mixture composed of manganese and carbon. 

Was the battery as altered by you in 1889 the same or different 
to the E.8. battery ?—No. It was about the end of 1888 or some 
time in 1889 I discarded the cylinder of blotting paper. I found 
in examining the cells it had cut itself right through. 

With the alteration, of the blotting paper out and the zinc 
chloride substituted for the calciam chloride, how does that com- 
pare iwith the present ES. battery ?—It is exactly the same as I 
was making up to 1894. I may have altered the proportions of the 
chemicals, but the chemicals remained stationary in the battery the 
same as before. 

Was the cell an open one or was it closed in any way at the top? 
—In the first place it was sold with two blow-off holes, or rather 
ventilators in it. Some time after that I entirely closedit. What 
was the material that you used to close the top with ?—It is part and 
parcel of the secret. The cover was really inactive. 

Answering further questions, Wirnzss said batteries s0 con- 
structed by him were sold to the Automatic Medical Battery Co., 
of Basinghall Street, to a Medical Belt Co., in Moorgate Street, 
and toa Mr. Tumber. He also supplied batteries for use in auto- 
matic machines. In 1894, when he ceased to manufacture batteries, 
he disposed of the secret of manufacture to a Mr. Elliott, who was 
a partner in the Universal Battery Co. Mr. Tumber was also a 
partner of that company. Witness had entered into a contract to 
supply Woodhouse & Rawson with batteries at the rate of 500 per 
week. The battery then took its name from the Electric Stores, 
and was called the E.S. In 1892 Mr. Tamber left tke Electric 
Stores and joined him as manufacturer, and they traded under the 
name of the Ford-Lloyd Manufacturing Co. That was made a 
limited company in 1894, and he manufactured for it up to 1895. 
About 1892 Mr. William Phillips Thompson wrote him two letters 
which he consigned to the waste paper basket, stating that the 
battery which he (witness) was manufacturing was an infringement 
of one of his client’s batteries named Burnley. In March, 1893, a 
letter was written to Mr. W. P. Thompson, stating that Ford-Lloyd 
and Co. did not admit the validity of the Burnley patent, and 
stating that they bad manufactured and bought and sold 
batteries similar in all respects to those which was claimed 
from a time long anterior to the date of the alleged 
patent. He did not know of any proceedings being taken 
against the Universal Battery Co., but he believed they went round 
to the customers of the Universal Battery Co., saying the cells 
which they sold were infringements. ; 

Cross-examined by Mr. Astsurny: Where did you get the idea of 
your dry battery from ?— As regards the idea of flour and manganese 
or the carbon being used in the porous pot, that was entirely old. 
I was man ing a cell some time in 1886 or 1887, advertising 
it, As regards the outer layer, it was simply a copy of Dr. Gassner’s 
TI believe, or similar to that of 1887. ; 

Cross-examination continued : He manufactured a Leclanché cell 
with powdered manganese and carbon in Clipstone Street, Huston 
Road, in 1886 or 1887. He rold the batteries so made, but could not 
say to whom as he had no books. The idea of putting powdered 
manganese and carbon into a porous pot was common knowledge at 
that time. He got the idea principally from the Leclanché patent, 
ot from books published at that time. In 1898 he made a dry 
battery, which had a zinc cylinder outside and a carbon pole 
inside, and it had ae an excitant—sal-ammoniac, chloride of calcium, 
plaster of paris, and other chemicals. 

What were the other chemicals?—I have already declined to 

answer that. 
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His This is a secret. 
Mr. Astsuny: It does not matter, he cannot keep back a secret 
88 in cross-examination. I will take your Lordship’s ruling. 


T submit that his whole evidence goes if he does not answer. 


Wrrnzss: Will you pay £2,000 damages into Court ? 

Mr. Astsury: Do not be impertinent. Are you under any 
enor with any person not to disclose this ?—Yes, with Mr. 

iott. 

Is Mr, Elliott-in Court ?—Mr. Exuiorr: Yes, 

Have you got any objection to this gentleman disclosing what he 
made the battery of ? 

Mr. Exviorr said he did not mind his disclosing it to a certain 
extent, but there were certain ingredients in that battery that were 
a secret process. He had no objection to the main features of the 
battery being disclosed. 

After some discussion, Mr. AstBuRy said he would discuss the 
point at a later stage. : 

Further cross-examined, the Witnzss said the E.S. battery was 
not put upon the market on a large commercial basis till the end of 
1890 or beginning of 1891. Questioned as to an affidavit he had 


swore, witness said ithat he had in the year 1888 considered the 


desirability of taking out a patent for the invention of these dry 
batteries, but were advised by experts that the invention was not 
patentable for want of novelty, there being at that time 
several other electric dry batteries in the market. He abandoned 
the idea. 

Were you not told that your battery was the same as the 
Gassner, and you could not patent it ?—I was told the outer paste 
was similar to Gassner’s paste. Something like that as far as I 
remember, 

Further cross-examined, Witness said the experts he consulted 
were a Mr. George and a Mr. Derry. He did not after he had seen 
Hitchcock’s specification make several material alterations in the 
manufacture of his cell, except the sealing. The sealing on the top 
of the cell was a little altered after that time. 


(Zo be continued.) 


PressLanD v, De Meray. 


Tis case came before the Court of Appeal, composed of the 
Master of the Rolls and Lords Justices Mathew and Cozens-Hardy; 
on Wednesday last week, on the application of defendant for judg- 
ment or new trial, on appeal from verdict and judgment entered at 
the trial before Mr. Justice Ridley and a special jury in the King’s 
Bench Division in January last. 

The action was brought by the plaintiff, an engineer carrying on 
business in Victoria Street, Westminster, against the defendant, M. 
Jules de Meray, the chairman of the Sir Hiram Maxim Electrical 


_ and Engineering Co., Ltd., to recover £5,508 damages for alleged 


fraudulent misrepresentations of the defendant, whereby the 
plaintiff said he was induced to purchase shares in the Sir Hiram 
Maxim Electrical and Engineering Co., Ltd. The defendant denied 
that he had made the misrepresentations complained of. At the 
trial the jury returned a verdict for the plaintiff for the fall amount 
claimed, and judgment was entered accordingiy. 

When the case was called on, Sir Edward Clarke, K.0. (with him 
Mr. Lewis Thomas), on behalf of the appellant, said that at the 
trial the learned judge expressed the opinion that the verdict was 
against the weight of evidence, and granted a stay on defendant 
bringing £500 into Court. Since then terms had been arrived at, and 
he asked that the appeal might be withdrawn without costs. He 
ought to mention that the plaintiff withdrew ‘all charges of fraud 
against defendant, and it was agreed that the £500 paid into Court 
as a condition of the stay should be paid out to the plaintiff's 
solicitors, 

Their Lordships acceded to the application. 


Giascow Exxcrricrans’ DisPure, 


Suenirr Fyre, in the Glasgow Sheriffs’ Court, has given judgment 
in the case raised by D. F. Laing & Co, Ltd., electricians, 
South Portland Street, against D. F. Laing. Mr. D. F, 
Laing carried on an electrical business in South Portland Street 
and sold it to the Limited Company. After having carried on the 
business as manager for a period of 18 months, the Limited Com- 
pany dismissed Mr. Laing from the office of manager in consequence 
of serious irregularities committed by him. Mr. Laing then started 
a new business within a few doors of the old premises, and sent out 
a circular to all and sundry, including the customers of the Limited 
Company, soliciting orders. The Limited Company raised an action 
against him for damages, and also for interdict. Sheriff Fyfe has 
just decided that the company is entitled to interdict against Mr. 
Laing canvassing the old customers of the Limited Company, and 
tinds him‘liable in expenses. In a note the Sheriff says:—‘ This 
case is now within very narrow compass. The craving for inter- 
dict is now restricted to the second conclusion of the petition—that 
is, interdict against the defender soliciting orders from pursuers’ 
customers, It is conceded that the parties named in this :ouclu- 
sion were customers of the pursuers during the time defender was 
their manager. The defender cannot, therefore, object to his 
being interdicted from canvassing them for business. What pursuers 
in this process, however, would really like to get is judicial 
declaration that certain actions of defender amount to ‘solicitation.’ 
I fear I cannot in this action give any general definitions. Inter- 
dict is not asked against specific described acte, but only against 
solicitation generally. What conduct may amount to this is a 
question of circumstances which may come to be discussed later 


in abreach of interdict process. In this process I can only give 
pursuers the general interdict in the terms they ask it. Defender, 
I do not doubt, will be advised that he cannot be too careful in 
avoiding even the ap ce of canvassing the old customers, 
although if they come to him voluntarily I do not think pursuers 
can interfere with his doing business with them. The craving for 
damages laid at £300 in the petition is now restricted to £16 10s, 
being profit upon the six orders set forth in the list No. 9 of 
process. The sole issue in regard to these is, did defender steal this 
business away from the pursuers? In my opinion the proof does 
not establish that he did. I think that pursuers are entitled to 
expenses. Defender has all along fought against the granting of the 
interdict now granted, although how he could do so in the face of 
his circular No. 8 of process, I am at a loss to understand. This 
circular alone was sufficient justification for the action, and the 
proof shows that the defender followed it up by a personal 
canvass,” 


~ 


SoutH Lonpon Erecrric Suppty Corporation v. Livert, 


On Thursday, June 11th, Judge Emden, sitting at Lambeth County 
Court, had before him a-case in which the South London Electric 
Supply Corporation, Ltd., sued Chas. J. Livett, a retired army 
captain living at 151, Loughborough Road, S.W., to recover 6s, 
balance due for meter rent. 

“Mr. Giveen, B.L., appeared for the plaintiff company and Mr, 
Lynch, B.L., for defendant. 

His Honour asked why barristers and solicitors were engaged in 
a case where the sum in dispute was so small. 

Mr. Given explained that the defendant had - threatened 
penalties for cutting off his light. Inthe latter part of 1901 an 
installation was put in Capt. Livett’s house of 14 16-c P. lamps. Six 
of these belonged to the Corporation. The agreement stated that 
2s. per quarter should be the rent of the meter if 20 8-o.P. lamps or 
their equivalent were used, to be increased to 3s. per quarter if 
over 20 8-c.P. lamps or their equivalent were used. It appeared 
that defendant after some time changed, without the consent or 
knowledge of the company, the installation to three 16-c.P. lamps 
and 12 §-c.P. lamps. Upon doing this he refused for six quarters 
to pay more than 2s. a quarter meter rent, and ultimately, on the 
19th ult., bis supply was cut of. 

Judge EmpEN said it wae very arbitrary to put a gentleman to 
the disgrace of having his supply cat off for a few shillings 
which were bond fide in dispute. Why did not the Corporation sue 
him? A company who abused their position in this way were not 
fit to possess public powers. 

Mr. Lyncu: My client has occupied this house for a quarter of a 
century, and no one had ever in that time to call for his money a 
second time. 

The Assistant SxecRETARY contended that defendant should have 
given the company notice before having the lamps altered from 16 
to 8-c.P. 

His Honour: Could the chaage defraud you of energy ?—No 
but we should have been given notice. 

Mr. Lync#: The agreement lays down that lamps of higher c.p, 
may not be put in, but nothing is raid against substituting lamps of 
lower c.P. 

The Assistant SECRETARY: We were never informed of the 
alteration. 

Mr. Lynow: One department of your compary evidently does not 
know what the other is doing. Here isa letter from the Corpora- 
tion dated months ago, saying, “In future kindly give us notice of 
alterations so that we may set our books right.” 


. Judge Empun : “Who gives orders for the light to be cut off—the - 


directors or the officers ? 

The Assistant StoretTaRy: The Secretary. 

re Lynox: We got notice one day, and the next morning it was 
cut off. 

DrrenpantT said Messrs. Simmonds put in the installation for the 
Corporation, at first 15 16-c.P. lamps, but that was a mistake, and 
was altered to14. They said their order from the company was to 
put in 16-c.P. lamps everywhere. After a while, as the lights were 
bad for the sight, he sent for Messrs. Simmonds, whom he only knew 
a; coming from plaintiffs, and he believed were plaintiffs’ agents. 
Tbree of the 14 16-c.r. lamps were left in the larger rooms, 12 
8-c.P. lamps were substituted for the remainder. His agreement 
with the company was for three years. He had previous to the 
cutting off, paid up everything except the 6s. in dispute. 

Judge Empen: I shali hold that the installation for the meter 
rent to be paid upon was that of three 16-c.P. lamps and 12 8-cP. 
lamps. I think this corporation, through their officers, knew, or 
ought to have known, that there was an alteration. I do 
not say it was, lor was not, necessary for defendant's case that 
they should know it, but ‘I say they did know it, and therefore 
waived any right they might have had in the agreement to the 
contrary. I cannot allow this case to pass without saying that it is 
impossible for a public corporation to carry on if they abuse their 
powers in this.way. Here we have a responsible gentieman, an 
officer who has been in her late Majesty’s army, who has always 
paid his way ; not a word can be said against him, and on a trivial 
claim for 6s. he is put to the disgrace of having his light cut off. 
The corporation has a monopoly, it is entrusted with great powers, 
but if it exercises them in such a way, it is unfitted to be entrusted 
with such powers. 

A verdict was then entered for defendant with costs on the higher 
scale. 

Mr. Givzen asked for leave to ap 

Judge Empen said he would willingly grant the application, but 
he was unable to do so, as he had decided on the facta. 
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PARLIAMENTARY. 


Royat Commission on Lonpon TraFrric. 


A FuBTHER sitting of the Royal Commission on London Loco- 
motion was held at the Westmirster Palace Hote] on 12th inst. 
under the chairmanship of Sir David Barbour. 

Mr. G. L. Goma, clerk to the London County Council, was called 
and gave evidence in the first place as to the legislation with 
regard to the great trunk railways, the Metropolitan and the Metro- 
politan District Railways and the Underground Tube Railways. 
He gave instances showing that the systems did not begin upon a 
considered design, and did not provide for local services. He put 
in a table showing the tube railways authorised and already open 
for traffic, and the tube railways authorised but not yet completed, 
and he referred to the nature of the traffic served by each of the 
three tube railways now open. He showed in detail some of tie 
results of the piecemeal legislation which had governed 
throughout the building up of the railway system in London, 
which summarised were as follows:—(1) That special, instead 
of general, conditions have been imposed upon the railway 
companies; (2) there has been no definite arrangement of 
termini with reference to passenger requirements; (3) the 
Inner Circle, which was projected with a view to linking up the 
termini and supplying needs arising from their situation, ha3 never 
been carried out; (4) that generally the Inner Circle has been 
diverted from its original uses; (5) the results of the authorisation 


‘ of tube-railways during the past 13 years are unsatisfactory ; (6) 


extensive interference has been permitted with the streets by rail- 
way bridges, embankments, &c.; (7) the lines are very unequally 
distributed throughout the City, and certain districts are left largely 
unprovided for; (8) the recommendation of the Joint Committee 
of 1872 as to the owning of docks by railway companies has not been 
observed, and the railway system of London is not planned to serve 
the docks. 

By the CuatnmaNn: The only reason for tube railways being con- 
structed in preference to shallow railways was because promoters 
brought them forward. He supposed they were guided toa great 
extent by considerations as to the interference with the streets in 
the construction of shallow railways. The London County Council 
had been able to secure special provisions in the tube railway Bills 
with regard to workmen’s trains, but they could not get these in the 
Bills of the trunk railways. 

Replying to Sir Ropert Rerp, Wirness said he did say the tube 


railways were failures, but he did not think they had been satis- - 


factory from the point of view of London. He did not propose to 
give evidence as to the relative value of tube railways and shallow 
tramways. 

Proceeding, Wirnss dealt with the breaking up of streets as 
obstacles to locomotion, and said that the present evils arising from 
the continual breaking up of streets, due in a large measure to the 
practice which has been adopted by Parliament in giving to private 
companies powers with regard to the breaking up of streets, which, 
in effect, override the early general legislation on the subject. In 
London there were 9 water companies, 7 gas companies, 15 electric 
lighting companies, 10 tramway companies, the Postmaster-G 1, 
the National Telephone Co., the London Hydraulic Power Co., and 
several railways having power to break up streets. He had got 
figur-s from the metropolitan boroughs of Fulham, Hammersmith, 
Kensington, Poplar, Paddington, Woolwich and Southwark showing 
the constant breaking up of the streets by the various statutory 
companies. These figures showed that in over a period of practi- 
cally one year there were no fewer than 23,208 openings in the streets 
in the six boroughs, over a total length of streets of 440 miles. The 
Council had on many occasions tried to have some limitations placed 
on the exercise of powers for the breaking up of streets, and in 
their opinion the matter was one which required to be regulated by 
some central authority. Proposals had been made by the City 
Corporation on the matter, and in 1900 a conference of local 
aathorities was held, who passed a resolution to the effect that the 
time had arrived when concerted action should be taken by the 
local authorities to remedy the annoyance and loss of time and 
money caused by the operations of gas, water, telephone and elec- 
tric lighting companies in laying down, renewing and repairing 
their mains, pipes, wires, &c. The Highways Committee 1eported 
to the London County Council on the matter, and recommended 
that power should be conferred on the Council to make bye- 
laws and regulations with regard to the disturbance to 
the streets. Witness subsequently had an informal inter- 
view with the Home Secretary on the matter, and a draft 

‘was prepared under instructions from the Highways 
Committee of the Council, but in view of the appointment of the 
Royal Commission they did not proceed beyond the draft stage of 
the Bill. The view held by the L.C.C. was that some general 
control over the breaking up Of streets in London should be exer- 
cised by a central authority, and that the present evils might be 
minimised to some extent by giving the Council further powers 
with regard to subways. 

The Cuammman: Your view is:—(1) There should be one 

authority ; (2) It should be the London County Council; (3) It 
should be given further powers as regards the placing of pipes and 
Wires in subways; (4) There should be certain general provisions 
regulating the opening up of streets which would prevent the 
constant breaking up ?—Yes. _- 
Inreply to Sir Jonn Dioxson Pornpzr, Witnzss said that at 
present there was no map of London showing the cables of the 
electric lighting companies, although each company had a map of 
its own district. 


Sir J. Dickson PoynpER thought such a map would be most 


Replying to Sir Francis Horwoop, Witnuss thonght there 
would be no objection to an appeal lying with the Board of Trade if 
the Council were given such powers as suggested. 

Witness then proceeded to deal with the traffic regulations and 
bye-laws of London, and detailed the powers possessed by the late 
Metropolitan Board of Works and by the Council with regard to 
subways. He was still under examination when the Commission 
adjourned, 


Tramways. Brinn, 


Taz Erith Tramways and Improvement Bill, which the Erith 
Urban District Council are promoting in this session of Parliament, 
came before Mr. Heywood Jobnston’s Select Committee of the 
House of Commons on Wednesday, Thursday and Friday last week. 
Counsel for the promoters were Mr. Wedderburn, K.C., Mr. Vesey 
Knox, K.C., and Mr. Talbot. Opposition came from the Com- 
missioners of Sewers, represented by Mr. Edward Boyle, K.C., and 
Mr. Hohler; the Guardians of Dartford Union, Mr. Reader Harris, 
K.C., and Mr. W. Shakespeare ; the South-Eastern Railway and the 
South-Eastern and Chatham Railway Co.’s Managing Committee, 
Sir Ralph Littler, K.C., and Mr. Edward Boyle, K.C. ; the Woolwich 
Borough Council, Mr. Courthope Monroe; the London County 
Council, Mr, Erskine Pollack and the Hon. E. Charteris; and a few 
residents in the locality. 

Mr. WEDDERBURN, K.C., who opened the case for the promoters, 
said that the Bill consisted of several parts, and, with the chairman’s 
permission, he would take the tramway scheme first. The popula- 
tion of Erith had increased very largely, and was now 25,296. The 
‘greatest growth had taken place. between the years 1891 and 1901. 
It was, to a large extent, a mechanical population, for the district 
contained a number of very large engineering works, including the 
Nordenfelt factory, which were situated mainly on the river side. 
The tramways would be a great advantage to these workpeople. At 
Abbey Wood there had lately been a considerable development, for 
at that place the Royal Arsenal Co-operative Society had an estate 
which was being rapidly built upon. One section of the proposed 
tramways would serve this district. Dealing with the general 
usefulness of the new lines, counsel said that outside Erith on the 
west there was the London County Council tramway ; on the south 
there were the Bexley tramways; and on the east would be the 
already sanctioned extension of the Bexley lines, so that it would 
be seen that the proposed lines would link up the many lines around 
the town. Tramway section No. 1 would connect the authorised 
Bexley tramways with tramway No..2, the latter section passing 
through Erith on the lower level. To this part of the scheme there 
was no opposition. No. 3 section would run from Abbey Wood through 
Erith to the district where the large workshops were situated. This 
section was opposed by the South-Eastern Railway Co. It was ex- 
plained by counsel that the railway was crossed in Erith by two level 
crossings. The promoters, however, proposed not to use one of the 
crossings for their trams, but to cross the railway by a bridge, making 
a deviation from the road and doing away with the existing level 
crossing. He contended that that would be a distinct advantage to 
the Railway Co., as they would not have that level crossing to look 
atter. The promoters thought that as the company would derive a 
benefit from that scheme, they should be called upon to contribute 
one half of the cost of the bridge. To this the company objected, 
and said further that the proposed tramway would constitute a very 
unjust competition with their line. If the proposed bridge were 
sanctioned, however, they asked that it should be of such a span 
as would enable them to have four tracks of rails instead of the 
existing two. Sec. 3 of the proposed lines was opposed by the 
owners of two of small lines of tramway, used in connection with 
certain workshops, which lines would be crossed by the projected 
tramways. The promoters were willing to insert a clause which 
should protect those owners, if considered necessary. Coming to 
tramway No. 4, counsel said that that line would run parallel with 
tramway No. 3, but on a higher level that was further from the 
river. At certain places the height of the rails would be 200 tt. 
above ordnance datum. The line would serve the district of Upper 
Belvedere, and as it proceeded would reach the building estate of 
the Royal Arsenal Co-operative Society. Bostal Heath, one of the 
open spaces under the control of the L.0.C., would also be served. 
Opposition to this section came from certain frontagers along the 
proposed route, Tramway No. 5 was to connect section 3 and 4, 
and would carry people up and down between Upper Belvedere 
and the railway station. The gradient was steep in one place, he 
believed it was 1 in 10, and the line would have to be worked with 
caution. Tramways 6 and 7 he took together, they were outside 
the Council’s district, and were opposed by the’ London County 
Council and the Woolwich Borough Council. 

Mr. W. OC. CO. Hawrayyn, the engineer, was the first witness 
called. He said that the lines would be worked by the overhead 


trolley system. The District Council had their own power station, : 


and would supply the current. As the traffic would doubtless be a 


point-to-point traffic, the speed would not exceed, perhaps, 6 miles _ 


an hour. ; 
On 1ith inst. Mr. Ausurt Vinson, a member of the District 


Council, was called in support. He spoke of the large increase in 
the engineering works, &c., in the district, and said that the tram- 
ways would be of considerable benefit to the workpeople. 

Mr. Tuzoponz Peterson, assistant manager of Callender’s Cable 
and Construction Co., Ltd., said that his firm never employed less 
that 1,500 workmen and sometimes as myers Nw 2,200. He me of 
opinion that the proposed tramways were ly necessary. was 
drawback at that the workpeople had no tramway 
communication with the wor 

_ Major Pamir Cazpszw said that he was a consulting engineer 
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ership with Sir Wm. Preece. He had inspected the routes 

of the proposed tramways, and considered that the scheme was a 

_ one, He anticipated that there would be a considerable 

liday traffic on some of the lines, in particular the tramway to 

Bostal Heath. With regard to the proposed diversion of the road- 

way, he considered that a most important improvement, because a 
level crossing would be most undesirable. 

Mr. Expison engineer to the City of Norwich, 
gave evidence as to the gradients. 

Other witnesses included Mr. G. A. Hubbard, who had prepared 
the plans and estimates for the construction of the bridge and 
approaches over the South-Eastern Railway, Mr. Charles Joseph 
Seaman, director of a number of large ironworks, and Mr. Walter 
John Lomax. Both of the last-named witnesses gave evidence as 
to the suitability of the proposed bridge. 

Mr. Frank Atrrep Sronz, chairman of the Erith District 
Council, and a number of local witnesses were then called, and gave 

evidence in support. 
On 12th inst. the first witness called was Mr. Coantes Epwarp 
Fry, clerk to the Erith District Council. He submitted figures 
showing the population and rateable valuable of Erith. During 
the last three years the number of new houses erected was 1,095. 
Lines Nos. 1 and 3 were the most important of all the sections. 
No. 2 was merely a connection. 

Mr, Wu. Eazrron, architect and surveyor, said that he had pre- 
pared valuations of the property proposed to be taken for. the 
improvements. 

Mr. Pembezer said that an agreement had been arrived at between 
the owners of the small tramway which would be crossed by the 
proposed lines, so that their-opposition was withdrawn. 

Mr. Seaman was then recalled, and gave further evidence as to 
the bridge over the railway. This concluded the tramway part of 
the Bill, and the Cuatgman announced that the Committee wished 
the room to be cleared. After deliberating for some time, the 
chairman announced that the Committee found that as regarded 
tramway No. 5 the preamble had not been proved. They did not 
feel justified in sanctioning a line with such a steep gradient. With 
regard to the proposed bridge over the railway, the Committee 
agreed that the tramway would have to pass over a bridge, but 
would not compel the railway company to contribute half or any 
considerable sum toward the cost of construction. They would take 
the opponents’ case before deciding on the other sections, 

Further evidence in opposition was given on Monday on behalf 
of the L.C.C. and Woolwich Borough Council. The Committee, 


after consulting, found the preamble proved so far as related to — 


tramways Nos. 1, 2, 3, part of 4, and No. 7. Tramway No. 6 they 
did not pass. Clauses were then considered. 


Scottish Central Electric Power Bill.—Fourteen petitions have 
been deposited in the Private Bill Office of the House of Lords 
praying to be heard against this Bill. They include petitions from 
the North British Railway Co., the Falkirk and District Tramways 
Co., Provost of Stirling, Linlithgow County Council, Provost of 
Borrowstounness, Alloa, Alva and Kilsyth, British Electric Plant 
Co., Clackmannan County Council, Stirling County Council, and the 
Caledonian Railway Co. 

Tynemouth and District Tramways.—Opposition having been 
withdrawn to this Bill, it has been referred to the Committee on 
Unopposed Bills: 

Standing Orders.—On Tuesday Standing Orders in the House of 
Lords were found to have been complied with in the case of the 
Blackheath and Greenwich District Electric Light Bill. Standing 
Orders in the House of Commons were also complied with in the 
case of the Exeter Corporation Bill. 

On Monday Mr. Campion, Examiner, had before him a number of 
Bills for proof of compliance with the Huuse of Lords Standing 
Orders. The Orders were found to have been complied with in the 
case of the following :—Plymouth Corporation, Middlesbrough Cor- 
poration, Woolwich Borough Council, Great Northern, Piccadilly 
and Brompton Railway (Various Powers), and the Wood Gresn 
U.D.C. Bill. 

Standing Orders were found not to have been complied with in 
fhe case of the Stroud and District Tramways Bill, the Beckenham 
Urban District Council Bill, and the Romford and District Tramways 
Bill.. The non-compliance was in respect of additional provisions 
inserted by the House of Commons Committees, and the Bills will 
have to go before the Standing Orders Committee, who will decide 
whether they shall be allowed to proceed. 

Metropolitan District Railway (Various Powers) —Petitions in 
opposition to this Bill have been presented by the London County 
Council, the Metropolitan Railway, the London and South-Western 
Railway and the Stepney Borough Council. The Examiner has 
found that Standing Orders have not been complied with in regard 
to the additional provision sought to be inserted in the Bill, and 
the matter will have to go before the Standing Orders Committee of 
the House of Lords. 

North Metropolitan Electric Power Supply Co.—This company is 
seeking to get the Standing Orders of Parliament suspended to 

‘allow of the introduction of a Bill to enable the Willesden U.D.C. 
to sell their generating station at Willesden to the company. The 
petition is referred to the Examiners, 

Standing Order Proofs.—On 12th inst. Standing Orders in the 
House of Lords were found to have be complied with in the case of 
the followng amongst other Bills:—BSeaforth and Sefton Junction 
Railway, Watford and Edgware Railway, L.0.C. Tramways, 
‘West Oumberland Electric Tramways, Electric Lighting Pro- 

visional Orders {No. 4), Newcastle-upon-Tyne Electric Supply, 
Oheshire Lines Committee, and Wellingborough and District 


CORRESPONDENCE. 


- Shunt Losses in Meters. 


Referring to the-letters in your issue of May 22nd and 
June 5th, Mr. Aspinall Parr is quite right in taking the 
value of current consumed in the shunt at something near 
the selling price, The shunt current has to be conveyed 
along the mains at the same time as the actual lighting 
current, and is generated by the same machines. It there- 
fore adds its quota to the capital outlay and expenses of 
management and maintenance just as much as the same 
amount of current consumed in the lamps. The question as 
to who pays for this current when the meter is running, is a 
small matter. There is no question as to who pays for it 
when the meter is not running. : 

We, in England, are not quite ignorant of the wonderful 
American meters which start with ~};th their full load. 
But Mr. Anderson seems to have greatly understated the 
case. They will often start with no current at all. 


S. H. Holden, M.I.E.E. 
Erdington, June 10th, 1903... 


Free Trade or —— ? 


I am somewhat pleased to see “ Undeluded’s” letter. 
My communication was written with the intention of setting 
down the impressions I had gathered of the general opinions 
afloat on the subject of tariffs, I trust “ Undeluded” and 
many others will remain unconvinced until much more 
thought has been given to the subject than so far has been 
the case. I must now tell “ Undeluded,” however, that I 


have always been, and still am a Free Trader, and further, — 


while I took Germany, because Mr. Chamberlain has put 
her prominently forward as the first target for the slings 
and arrows of our outraged feelings, my own particular form 
of resentment would be inclined to place the United States 


first as the worst offender in tariffs, and our most illiberal 


customer. The Western peoples of the United States owe 
much of their prosperity to our market, and we receive not 
a whit of consideration in return. : 

The tariff question appears to me to have risen chiefly on 
the feeling of resentment, as I tried toshow. “ Undeluded” 
somewhat misread my meaning. While asa free trader I 
strongly believe that we should take to ourselves the power 
to retaliate, I hold as yet to a belief in Free Trade. Tariffs 
are all advocated on the selfish side. The land owner and 
the farmer want to tax food, Now the manufacturer wants 
to tax manufactured articles. I, and many like me, think 
they are both wrong. As Englishmen who have spent years 
and much money in training ourselves to the full of our 
capacity, we wish imposts to be levied on foreign engineers, 
so that they may not come over here and compete with us to 
the reduction of salaries. 

We consider from our point of view that without a pro- 
tective tariff on our abilities we are unable to acquire expert- 
ness along lines in which we are deficient. By means of 
protection we should be able to exclude foreign experts, and 
thus be able to compel British traders to‘employ us. Mr. 
Byng, please take note of this. 

In this way we should benefit the British trader, who 
would, by carefully adjusted tariffs, raise round him a body 


. of English experts to the exclusion of the foreigner. With 


the extra salaries, we would with pleasure pay the enhanced 
price of the British-grown loaf. We could breakfast off 
real Wiltshire in place of the detestable Chicago hog, and 
generally we should with pleasure encourage home products. 


Clearly in the interests of our manufacturers we English ~ 


engineers ought to be the first to be protected. I have care- 


fully thought it ont, and, in all unselfishness, am convinced 


that we have the first claim. Until this Protection is 
afforded us how can we pay more for food and clothing than 
we now pay with difficulty ? In putting forward our claim 
for Protection against the alien invader, I feel sure that 


manufacturers who now employ the alien will be pleased to 


set him adrift. If not, where is their logic. : 

I regret to see Mr. Byng takes no account of this most 
important side of the question. He talks.all of manufac- 
tured goods, and wants me to pay more for his goods than I 
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at present do, which means that I cannot buy his goods, 
Mr. Byng should be consistent, and should send away his 
alien employés. To quote his own words, “So free is our 
market, that we tide the German . . . . over his difficulties 
by withholding ” employment “ from our own” countrymen. 


Free Trader or ——? 
London, June 12th, 1903. ; 


Protection for Electrical Industries. 


I fully endorse Mr, Byng’s opinion, expressed so ably in 
his article of last week, though I do not agree with him in 
stating, as he does at the end, that “Free Trade has 
remained a theory only.” By no means do I consider this 
the case ; but Free Trade 50 years ago was'a totally different 
policy from the Free Trade of to-day. Fifty years ago we 
were “the manufacturers” of the world; we were also 
obliged to buy our foodstuffs from foreigners, and it was 
therefore a very fine thing for England to import all raw 
material and foodstnffs free, ensuring cheap labour 
and being sure of a market for the manufactured 
article. To-day it is a different tale, and. it is only 
a powerful business man like Mr. Chamberlain, who 
will be able to convince the country at large that the time 
has come when it is necessary, in order to save our country 
from ruin, that we should reverse the one-sided Free Trade 
policy. We are the only Power, I believe, without a 
tariff, and to me it seems puerile that people should require 
so much convincing of the truth that this one-sided Free 
Trading cannot be right. Allthe other Powers are ina position, 
especially our greatest commercial rival, America, to manu- 
facture cverything we manufacture, and flood our markets, 
as Mr, Byng says, with their surplus when trade is dall, 
whilst our Colonies are now in a@ position to supply us with 
all the foodstuffs we can require. These were the two great 
features on which Free Trade was established, and now that 
we are independent for foodstuffs, and crippled by Tariffs 
against competition, let us cry, and the sooner we cry the 


better, off with Free ‘I'rade. 


M. H. G. 


Electricity in Mines. 


I have read with interest the letters of Mr. Scott and Mr. 
Croft appearing in your issues of the 29th ult. and 5th inst., 
and it appears to me that both gentlemen overlook one of 
the most important advantages in the use of three-phase 
motors in mining work, 

I have no-doubt that both gentlemen are aware that an 
induction motor is el-ctrically a transformer, the primary 
current being taken direct from the mains into the stator, 
and the secondary current being taken -cff the rotor slip 
rings, 

Three-phase motors of 80 H.P. and larger outputs can 
now be obtained from first-class makers for 3,000 volts and 
upwards, while motors of 20 H.P. are wound for 2,000 volts, 
and of 15 H.P. for 1,000, so that transformers would only 
be required for the smaller motors, and it is possible that 
these might be supplied in groups from a moderate-sixd 
transformer placed at some convenient josition in the 
workings, 

The voltage in the rotor (secondary voltage) is independent 

of the stator voltage, and in most motors on the market of 
first-class manufacture does not exceed a value which even 
the most scrupulous of experts would consider within the 
limits of safety. 
_ The main terminals on a well-designed motor are quite 
inaccessible, and the slip rings are either placed inside the 
bearing bracket, well protected from accidental contact, or 
are enclosed in a gastight box outside the bearings. In con- 
Sequence of this characteristic, open-type three-phase motors 
can be used in most places. where, if continuous-current 
motors were used, they would have to be fully enclosed. The 
advantage of this, as regards both efficiency and prime cost, 
must be apparent to anyone with the slightest knowledge of 
electrical machinery. 

The switchgear for motors is, in my opinion, of equal, if 
not more, importance than the motor itself ; and here a cer- 


tain amount of disorétion in the choice of design is neces- 


sary. At the same time, I would venture to point out that 
after a certain size of motor has been exceeded, it becomes 
much more difficult to deal with the large currents which a 
low voltage would entail than with high voltages, an opinion 
which, I have no doubt, will be endorsed by any engineer 
who has had experience with large units. The main point 
to be considered with regard to the controlling and switch 
gear, is that it should be both electrically and mechanically 
of sound design, suitable for rough usage. For high tension 
stator current there are now several designs of reliable high 
tension oil break switches, which comply in every respect 
with the requirements of mining work, while, so far as the 
rotor circuits are concerned, there is no difference, whether 
the stator is wound for high or low pressure. When dealing 
with currents for large motors, such as are frequently in- 


\ stalled in Continental mines (I speak of motors having out- 


puts of 100—1,000 H.P.), not only is the cost of copper of 
paramount importance, but the difficulties and expense of 
laying the cables have to be taken into serious consideration. 
This is especially the case with the cables suspended verti- 
cally in the shafts, a fact which appears to have been entirely 
overlooked by your correspondents. 

The application of electrical power in collieries appears to 
be still quite in its infancy in this country, and I am in full 
agreement with Mr. Scott that as few rules and regulations 
as possible should be made which might hamper its develop- 
ment, especialiy as only a few of our engineers appear to 
have any acquaintance with what has already been done in 
other countries in which a more progressive policy in this 
respect has been pursued, or with the great possibilities of 
still further development. 

I can, therefore, also heartily endorse Mr. Scott’s opinion 
that only first-class plant and materials installed by com- 
petent persons should be employed, so as to avoid accidents 
and consequent injury to the electrical trade during the 
early stages of development of electrical power in mines. 

Trusting that I have not been trespassing too much on 
your valuable space. ' 

Sidney A. Simon, A.M.L.E.E. 


London, June 13th, 1903. 


Electric Fire Engines. 


We note your article on the new electric fire engine in 
use at Rouen, France, and we also note that the description 
is taken from the Scientific American. It is really extra- 
ordinary to notice how persistent the foreigner is in copying 
English inventions and putting these forward as his own. 
We have the pleasure to forward you an illustration cut from 
our 1896 catalogue and reprodaced from a photograph of a 
powerful electric fire engine built by us for Messrs. Siemens 
Brothers & Co., in 1891. As you will see, this engine runs 
on four wheels, carries firemen, hose, and all equipments, and 
is made in sizes to pamp from 200 up to 450 gallons per 
minute, It can be arranged to take current from electric 


lighting or street. tramway wires, and is altogether a more 


powerful and serviceable machine than the one at Rouen. 
We also make this engine to run with a petrol or electric 
motor instead of horses. ‘Trusting you will accord British 
manofacturers the same favour as shown to the foreigner by 
giving us a small space in your columns, 


Merryweather & Sons, Lid. 
Greenwich Road, 8.E., 
‘June 15th, 1903. 


Dynamo Contracts.—The Lancashire Dynamo and 
Motor Co., Ltd., of Trafford Park, has booked the following con- 
tracts:—One each 750-Kw. and 600-kw. steam dynamo, direct 
coupled to a Browett engine, for the Guvan Corporation; two 
55-Kw. generators, coupled to Crossley engines, also seven motors, 


~ for the London and North-Western Railway wirks at Crewe; one 


300-xw. three-phase alternator for direct coupling, to the order of 
Messrs. Alley & Maclellan, and one asynchronous motor-generator 
to transform 400 volts three-phase to 110 volts continuous, for 
Palmers’ Shipbuilding Co., of Jarrow; and one 175-Kw. generator 


for direct coupling to a Robey low-speed compound engine, for 


Mesars. Alfred Herbert, Ltd:, of Coventry. 
E 
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THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


THe Trvrons Low Tanirrs—in OTHER Counrnres. 


Tux Association for the protection of the economic interests cf the 
German electrical engineering industry, the formation of which was 
announced in these columns some time ago, has now begun to bestir 
itself in connection with the renewal of commercial treaties. In 
the course of a petition which has been addressed to the Govern- 
ment, it is submitted that the Teutonic electrical industry does not 
require any special protection against foreign competition in 
Germany, but the greatest value is attached to the retention of 
external markets open to trade and to their not being closed by 
high import duties. Yet the new German tariff will render it all 
the more impossible for mechanical and electrical engineers of 
other nations to do business with Germany. 

The Union Electricity Co., of Berlin, which operates under the 
Thomson-Houston patents in Germany, has succeeded in greatly 
strengthening its relations with the United States General Electric 
Co., which absorbed the American Thomson-Houston Co. What 
the new arrangement will lead to is not known at the present time, 
bat the strong position now occupied by the Union Co. owing to 
the community of interests established with the Allgemeine Co. 
should enable it to utilise to greater advantage its improved rela- 
tions with the General Electric Co., of the United States. In the 
meantime, the rumour may be mentioned of proposed negotiations 
between the A.E.G. and the Lahmeyer Co. for the institution of a 
closer connection between the two undertakings. 


GERMAN ENTERPRISES. 


The Accumulator Works Co., of Berlin, which also has works at 
Hagen, Hirschwang and Buda-Pesth, continues to maintain its 
record in the way of dividends, a rate of 10 per cent. having been 
paid since 1896, and being proposed also for 1902 on the share 
capital of £312,500, which has remained stationary since 1898, In 
the course of the directors’ report it is pointed out that the company 
withdrew from the syndicate of accumulator makers in April of last 
year, and several other firms followed its example, with the result 
that an arrangement now only exists between a few firms. This 
unsuccessful attempt to found a uniform basis of sale has plainly 
shown that, having regard to the inequality of chances of sale for 
individual works in consequence of the extended guarantees 
required by purchasers, the interests of all makers in such a syndicate 
cannot receive a corresponding consideration, and for that reason a 
combination of makers is regarded as premature, at all events, at 
the present time. The secession of the company from the syndicate 
was followed by a reduction in prices to a degree which, whilst 
perhaps not affording an existence to works having a small turn- 
over, will ensure satisfactory results to the company in fhe future. 
The report mentions the acquisition of a batch of shares in the Tudor 
Accumulator Co., of London. 

The report of Ludwig Loewe & Co., of Berlin, shows a slight 
diminution in the financial results for the past year, although the 
return to the shareholders may still be regarded as satisfactory. 
The company has a share capital of £375,000, and a bond issue of 
£425,000, the latter being gradually redeemed year by year. In 
each of the years 1897, 1898, 1899 and 1900 the company was able 
to distribute the handsome dividend of 24 per cent, but in 1901 a 
severe check was experienced, and the distribution declined to 12 
a9 cent., and for the past year there is a further fall to 10 per cent. 

he net profits amount to £43,217, as against £51,114 in 1901, and 
£99,000 in.1900. The report of the directors points out that the 
course of business during the year did not exhibit any improve- 
ment over the preceding 12 months, and although the sales increased 
they were counteracted by a further decline in prices. A number 
of new works in the applied branches were compelled to go into 
liquidation owing to the unfavourable conditions prevailing, and in 
that manner many nearly new machines were thrown on the market 
for sale at any price obtainable, thus diminishing the demand for 
entirely new machinery. These liquidations now appear to have 
come to an end, but the company’s customers are still very reserved, 
and it can be understood that so long as they themselves work at 
low profits, they have little inclination or funds for purchasing new, 
equipment. The competition on the part of the United States has 
been less perceptible, partly because machine-tool makers in 
America are well employed at home, and partly because the prices 
in Germany have reached such a low level that the Americans have 
. little inducement to place their machines on the Teutonic market. 
The report suggests that the company’s business will only improve 
when a general revival in trade takes place. 

The South German Cable Works Co., of Mannheim, has carried 
through the authorised scheme for reducing the share capital from 
£150,000 to £120,000, which was decided upon for the purpose of 
extinguishing the deficit that arose in 1901, and the year 1902 has 
been mainly devoted to the reorganisation of the undertaking. 
Daring the year a large clearance of stocks took place, but the 
transactions were mostly conducted at a loss in consequence of the 
general disposal of stocks by competitors owing to the new regula- 
tions adopted by the Association of German Electrical Engineers in 
regard to the manufacture of insulated wires and cables for installa- 
tions. The final result isa small profit, which is partly placed to 
reserve and partly carried forward. 

The report of the Land and Marine Cable Co., of Cologne— 
rl which has a paid-up capital of £262,500, refers to the 
further extension in 1902 of the reaction in enterprise and to the 


lack of orders for heavy cables due to the stagnation combined with 
the presence of increased competition. On the other hand, businegg 
was more favourable in the case of light cables, although these are 
of less importance to the company. In 1900 the company was able 
to pay a dividend at the rate of 10 per cent., but the net profits of 
£3,790 earned in 1901 did not allow of any distribution, and the 
profits of £1,000 for 1902 are equally insufficient to permit of the 
payment of a dividend. The working results of other companies 
are as follow :— 


1902, 1901, 
Bergmann Electricity Co. 17 per cent. 17 per cent, 
Hartmann & Braun ... 
Heddernheim Copper Co. ... 14 ,, Nil 
Duisburg Cable Co. .... Nil 
Voltohm Electricity Co. 
Weimar Accumulator Co... 


FRENCH aND Swiss CoMPANIES. 


The French Thomson-Houston Co. has created considerable sur- 
prise among the shareholders by the heavy decline in the net profits 
which took place during 1902, and which is attributed to the indus- 
trial crisis, the inclusion in the previous year’s accounts of contracts 
concluded in earlier periods and completed in 1901, and to the 
interruption in working caused by the fire at the workshops. The 
ordinary capital of the company amounts to £1,600,000, and the 
net profits for 1902 reach £82,570, as compared with £256,000 in 
the previous year. As the net profits are almost entirely absorbed 
by the payment of a dividend of 25 fr. per share, as in 1901, it is 
impossible to devote any portion of them, on the present occasion, 
to the writing down of the securities in the company’s portfolio, 
The directors have, therefore, drawn upon the special reserve fund 
to the extent of £240,000 for depreciation of securities, thus making 
a total of over £520,000 written off this particular account in the 
past two years, although the shares are still estimated to represent 
£2,560,000. The outlook for the company in the future is not very 
promising. It has principally devoted itself, in the past, to the 


construction and equipment of tramways, and out of 1,052 miles of . 


track existing in France, it is calculated that the company has either 
built 620 miles, or supplied the rolling stock for that mileage. A 
standstill has, however, practically arrived in this particular branch, 
owing to the impossibility of financing new enterprises on account 
of the unsatisfactory results attending the issue of shares down to 
the present time. The company has consequently turned to other 
branches, as, for instance, electric railway working, and the utilisa- 
tion of water-power, and large orders are said to have been given 
for the Orleans and Lyons railways, whilst the Midi company has a 
scheme at present under consideration. 

The directors of the Neuhausen Aluminium Co.,in their report 
for 1902, have followed the practice pursued in previous years, and 

iven as little information as possible concerning the operations of 
the undertaking. Beyond stating that sufficient orders were 
obtained to keep the works fully employed, notwithstanding the 
unfavourable position of trade, the report refrains from mentioning 
the amount of the production and the prices realised. The company, 
which has a paid-up capital of £220,000 and a bond issue of £240,000, 
paid a dividend of 12 per cent. both in 1897 and 1898, 134 per 
cent, in 1899, 124 per cent. in 1900, and 13 per cent. in 1901; 
whilst an advance to 15 per cent. is possible for 1902, owing to an 
increase in the profits from £84,650 in 1901 to £93,455 last year. 
The improvement in the results is attributed to the further progress 
made in the consolidation of the works and the manifold nature 
of the business, although a not inconsiderable portion of the profit 
is believed to arise from subsidiary industries and royalties. In 
addition to the works at Neuhausen and Rheinfelden in Switzer- 
land, and the Lend works in Austria, the company now owns & 
power installation at Rauris , which has recently been set in 
operation, and which supplies 6,000 u.P. to the Lend works, the 
latter now having 15,000 u.P. at disposal. 

The Swiss Co. for Electrical Industry, of Basle, which is closely 
associated with the Siemens & Halske Co., has called up further 
capital during 1902 to the extent of £240,000, thus increasing the 
paid-up capital to £400,000, out of a total of £800,000 nominal, 
apart from a large issue of obligations. As a purely investment 
concern, the company has refrained from embarking on any new 
transactions during the past year in consequence of the general 
position of electrical enterprises. The accounts show gross profits 
amounting to £70,968, as compared with £55,228 in 1901, but after 
meeting expenses and devoting £48,000 to the payment of interest 
on the bonds, it has been found necessary to write off over £18,900 
for depreciation of securities, leaving a net profit of only £400. 
The payment of a dividend is consequently out of the question, a8 
was the case for 1901. 

The Motor Co. for Applied Electricity, of Baden, Switzerland, 
which was unable to declare any dividend for 1901, has been 
equally unsuccessful during 1902. It has a paid-up capital of 
£300,000, which is partly in the possession of Brown, Boveri & Co., 
and the General German Credit Anstalt also holds a large number 
of shares. The net profits for 1902 slightly exceed £8,000, which 
is mainly deveted to the reserve fund, and carried forward to the 
next account. 

The Electro-Chemical Works Co., of Bitterfeld and Rheinfelden, 
has declared a dividend of 9 per cent. for 1902, as compared with 


10 per cent. in 1901; and thé Rheinfelden Power Transmission Co., 
54 per cent. as in 1901. : 
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BUSINESS NOTES. 


Electrical Wares Exported, 
WEEE ENDING JUNE 17TH, 1902. | mNDING JUNE 16TH, 1903. 
Auckland .. oe Value £47 Adelaide .. Value £199 
Bangkok .. ee ee 25 Amsterdam .. ee 65 
Boca .. on 487 Auckland .. ix ws oe 58 
Bombay... oe 730 Bahia. Teleg.cable .. 9,628 
Cape Town .. ee ee 1,329 Buenos Ayres... se 
Channel Islands .. 1,225 Caicutta .. ee oe 650 
Christchurch Cape Town .. ee es 
Teleg. mat. .. at arban ee £05 
Copenhagen. Teleg.wite  .. &1 East London 26 
Durban £10 Halifax. Teleg. cable. .. 5,070 
East London oo Hamburg... ae es 40 
Gibraltar. Teleg. mat... 16 Teleg. mat. .. 
Gothenburg. Teleph. cable .. 81 Hong Kong.. 
Halifax ee oe ee Kobe .. ee 48 
a Teleg. mat. .. oo «628285 North Sea. Teleg. cable. . .. 5,958 
Hong Kong .. ee 67 Otago. . aa 985 
i Teleg. mat... oe 48 Paris. Elec. machinery -. 880 
Madras Pernambuco. Teleg. cable .. 4,202 
Melbourne .. 1,505 Port Elizabeth .. 892 
North Atlantic. Teleg. cable .. 4,560 Rockhampton ee 78 
Port Elizabeth .. 1,700 Stettin 56 
St. Petersburg. Teleg. mat. .. f00 Yokohama .. 800 
ad Teleg. cable .. -. 9,950 
Stockholm. eleph.cable .. +82 
Total .. £27,692 | Total .. £30,868 


Foreign Goods Transhipped. 


Boulogne. Elec. cable Value £270 
Hong Kong. Teleg. apparatus 150 
Paris. Elec. lighting goods .. 2J7 


Total .. oe £617 


A Large Commutator.—The following _ illustration 
shows the assembly of a commutator which is to form part of an 
1,800-xw. direct current generator under construction in the shops 
of the British Westinghouse Co., Manchester. The generator is 
being supplied to the order of the City of London Electric Lighting 
Co., and will be run in conjunction with units of similar size 
already supplied by the company, and working at the Bankside 
station. The external diameter of the commutator is 10 ft., and 
there are 900 segments of hard drawn copper around the circum- 
ference. ‘he generator is designed for a normal output of 


1,800 kw., at 450—500 volts, and will be capable of supporting a 
Continuous overload of 20 per cent. of its total output. This com- 
mutator serves to illustrate the class and size of work being tarned 
out from the Westinghouse Works, now that the organisation has 
become settled into regular operation. The development of this 


large undertaking will be watched with considerable interest 
daring the next few years, especially as some of the largest schemes 
for power distribution and railway operation are passing through the 
company’s hands. - 


Peter Pilkington’s New Works,—The well-known firm 
of Peter Pilkington, Ltd., of Accrington, has erected new works at 
Bamber Bridge, and has removed thereto so as to be more centrally 
situated. The new works which stand upon a 12-acre site adjacent 
to the L. and Y. Railway, were formally opened on Saturday after- 
noon, June 6th, Mr. W. R. Pilkington, the chairman and managing 
director of the company, presiding at the ceremony, the other 
directors and heads of departments as well as a large company of 
friends being also present. The actual ceremony was performed by 
Master Peter Pilkington, who received a handsome gold key from 
the hands of Mr. G. J. Gibbs, A.M.I.E.E., the works manager, on 
behalf of the staff. The first sod was cut on July 8th, 1902, so 
that the new works have been speedily erected and equipped. The 
whole of the guests were entertained to luncheon, and felicitous 
speeches were delivered. An illuminated address, referring in most 
happily chosen terms to the sterling qualities of Mr. Pilkington, and 
expressing devout wishes for his future prosperity, was presented 
to that gentleman by the heads of departments. Two gas eogines 
with the fitting names of “Enterprise” and “ Prosperity,” were 
subsequently started. In regard to the works themselves, the 
buildings at ‘present erected cover 14 acres, but the complete 
scheme provides for eventually covering the whole of the 12 acres. 
The fitting shop is 210 ft. long, 80 ft. wide, and 30 ft. high, The 
moulding shop is 210 ft. long, 80 ft. wide, and 25ft. high. Along- 
side the fitting shop isan engine hcuse 30 ft. by 25 ft., and the 
smithy and gas-producing house are also 30 ft. by 25 ft. Over the 
workmen’s conveniences, which are on Stephenson’s (Huncoat) 
system, are two large tanks containing a reserve supply of water. In 
the moulding shop are two large stoves, motor and blower-house, 
two cupolas, sand and coke stores, with a building for coal and other 
stores. There isa yard down the centre of the works, 60 ft. wide, 
and a covered loading-way, 80 ft. by 40 ft., into which a railway 
siding will run. The fitting shop is constructed entirely of steel, 
with brick curtains at ends and sides, the central portion being 40 ft. 
from stanchion to stavchion, and having a 10-ton electric crane ran- 
ning the full length of the shop, the side aisles, 20 ft. wide, having 
several auxiliary cranes. The building is lighted with a North top 
light, and the floor is covered with maple boards in concrete. The 
moulding shop is built with large brick piers, has a roof of pitch- 
pine with Queen post principals, and is arched so as to allow of 
lateral extension. A 10-ton electric crane also runs the fall 
length of this building. ‘The office block covers an area of 82 ft. by 
42 ft. Oathe ground floor there is a large entrance hall, with 
vestibules, with black and white mosaic floor, and polished walnut 
and pitchpine staircase, with elaborate dome light, also panelled 
and decorated board-room, 22 ft. by 15 ft., general office, secretary’s 
office, managing director’s office, engineer’s office, drawing vflices, 
waiting rooms, lavatories, &c. On the firat floor are to be found a 
large dining room, model rooms, &¢, The works are: entered by a 
large covered way, 20 ft. wide, with weigh office and time office, the 
workmen’s entrance beiog alongside. The works are heated by 13 
rows of steam pipes, and in their construction over 200 tons of steel 
have been used, which has been supplied by Messrs. Dorman Long 
and Co., Ltd., of Middlesbrough. The electric travelling cranes 
have been supplied by Messrs. Buoths, Ltd., of Rodley ; the electric 
light aud telephones have been installed by Messrs. Simpson Bros., 
of Hapton ; the two gas engines, of 50 aud 100 Hp. respectively 
are by Messrs. Andrews & Co., Ltd., of Stockport, the gas for tue 
same being generated by a plant by Messrs. Daniele, Ltd , of Stroud ; 
Messrs. McUlure & Whitfield, of Stockport, have supplied the m>tors 
aud dynamos; aud Messrs. DewLurst, of Church, have supplied the 
boiler and cupolas, 


Advice Gratis.—The following extracts from a letter 
which recently appeared in the Walsall Advertiser may be of 
interest to our readers :—‘* [he rebate system, though it might have 
been advantageous to a weakly and uncertain.undertaking, is now 
unnecessary and annoying to users of current. Though strivtly 
accurate instruments are used, they do not indicate a consumer's 
‘average maximum load,’ but only the maximum since last adjusted, 
and are, therefore, a source of error to the uninformed. The result 
of the system in actual practice is that a shopkeeper who is fully 
entitled to half his current at the 2d. rate will forfeit that advan- 
tage by lighting an arc or a few more lamps when he wishes extra 
illumination on market day. Without going into any calculations, 
it may be briefly stated that a person who lights an arc for one hour 
on a Saturday night is paying 5s. a unit for his light... . It may 
be taken as an axiom that all consumers should have half their cur- 
rent at 2d.,or an average of 4d. a unit, in Walsall. If this is not 
the case, advice should be taken from the wiring contractor as to 
the cause, and the matter remedied. The iutermittenf lighting of 
arcs is the usual cause of dear current, and when arcs are wanted 
for occasional lighting they- should be on a separate meter... . 
Those who are still using gas will be surprised to learn that there 
are shops well lighted in Walsall for 3d. anhour. As a guide to 
intending consumers, it may be stated tlat a good fully approved 
and tested installation cau be obtained at 7s. 6d. per light, while 
any charge beyond 10s. a lamp is absurd in any case. From the 
above facts, easily verified by any intelligent wiremav, much of the 
mystery and indefinite information will be cleared from what has 
now become an indispensable and beneficial adjunct to municipal 
existence.— ELECTROTECHNOLOGIST.” 

We understand that one firm in Walsall offers to do wiring at 5s. 
per light! “‘ Electrotechnologist’s” views on the maximum demand 
system are refreshing, and that idea of putting arcs on a separate 
meter is delightful—to say nothing of the “intelligent wireman” | _ 
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Electric Pumping at Blyth Doeks,—The Blyth 
Shipbuilding and Dry Docks Co. have for some time had under 
consideration the pumping of their docks by means of electric 
motors instead of by steam engines, and consulted Messrs. Ernest 
Scott & Mountain, Ltd., upon the subject, with the result that this 
firm undertook to supply special motors 
each of 105 effective u.P. to ran at a speed 
of 250 revs. per min. designed to fit into the 
same space originally occupied by the steam 
engines. The illustration shown represents 
the two special motors, the overall dimen- 
sions of these being 6 ft. long x 6 ft. 6 in. 
wide x 5 ft, 3 in. high, each motor being 

“of 105-u.u.P., direct-current and shunt 
wound, ‘hese motors are constructed to 
runat the same speed as the engines, viz, 
250 revs. per min., aud are worked by power 
supplied by the Blyth Electric Power Co. 
at a pressure of 400 volts. Owing to 
the small space at their disposal, the 
contraciors were compelled to make the 
metors of very special design, as.1t was con- 
sidered necessary that each motor should 
bs provided with two bearings so that they 
were entirely self-contained. The motors 
are of the 12-pole type with armatures 39 in. 
diameter x 6 in. wide; they have 12 sets of 
brashes, and the brash gear is attached t» 
the magnet frames, and operated by screw 
and hand whee]. Hach motor is fitted with 
half coupling tosuit half coupling of the exist- 
ing pumps. The motors were delivered to 
the Blyth Shipbuilding and Dry Docks Co., 
the engines taken out, and the new motors 
put into position and set to work with a 
stoppage of only 18 hours. In addition to 
the two main motors mentioned above, 
which drive the large centrifugal pumps, 
there are two small motors, one of 49 H.P., 
and another of 16 H.P., which also take the place of steam engines 
and drive the drainage pumps, so that the whole installation 
consists of two motors each of 105 u.P., one of 40 H.P., and one 
of 16 oY. In the motor room a switchboard is fitted with 
amperemeters, voltmeters, automatic overload and nc-voltage 
circuit breakers to each motor, and also the necessary double-pole 
main switches as well as shunt regulators, which are supplied so 
that the speed of the motors can be varied as required. Tho two 
main motors when started were run at 150 n.H.P. for several days, 
and worked entirely satisfactorily, and the pumping arrangements 
as now completed ure not only capable of pumping out the dock in 
less time than before, but this method of driving is a great advan- 
tage as the current can be switched on and off just when required, 
and as the supply company are supplying the energy at the price of 
1jd. per Kw.,-the actual cost of pumping is very much less than by 
ths old system of steam pumps. 


The Fire Exhibition.—The Simplex Steel Conduit Co.’s 
stand (No. 82) occupies a corner position in the Queen’s Hall, at 
Earl's Court, and 1s an exhibit of their fireproof system of conduits 
and fittings for safety electric wiring. It consists of two show cases 
arranged on stands, made up of the conduits and fittings of the 
company’s manufacture. The two show cases are placed at-the back 
aud side so that the frontage of the stand is left free fora frame- 
work of tabes on which lamps are connected up by means of ceiling. 
rose boxes, pendant. boxes, lampholder fittings, &c. On the hori- 
zontal tabes are shown a number of porcelain connection fittings 
having the inspection covers removed so that the wires may be seen 
connected to the terminals‘on the porcelain interiors. This arrange- 
ment illustrates how with a complete system of this kind the whole 
of an installation may be readily tested and inspected throughout 
by the removal of an in*pection cover. The tubes and fittings are 
shown enamelled and galvanised for screwed or socketed junctions, 
and are of a first-class finish, all the fittings being subjected to a 
sand blasting process before leaving the works, aud the tubes have 
a smooth bore throughout, so that no abrasion of the wires can take 
place when erecting. In the show cases and on the panels at the 
back are shown the more important of the fittings, as bends, tees, 
junction, draw-in and branching boxes, also saddles, crampets and 
clips for erecting, together with plugs for fitting to the walls of a 
building. The whole is well lit at night by some 30 lamps, which 
are controlled by one of the company’s double-pole fuse and single- 
pole switchboards mounted in position. 


Electrically-Driven. Compressors.— Messrs. Reavell 
and Oo., of Ipswich, report numbers of orders for their new motor- 
driven variable-speed compressors, amongst others being large 
machines for Messrs. Ruston, Proctor & Co., Lincoln, the English 
Admiralty, Sheerness Dockyard, Natal Guvernment Railways, and 
the Thames Ironworks, Ltd. A large example of this machine will 
peta a at the Colliery Exhibition in London, from June 30th to 

y 7th. 


Rankine Feed-Water Filters,—The Rankine Patent 
Feed-Water Filter Co., Ltd., of Liverpool, inform us they have sup- 
plied their filters to the following lighting and power stations :— 
Midland Electric Power Co. ; South Lancashire Electric Power Co. ; 
South Wales Electric Power Co.; Reading E.L. station; Tyneside 
power station ; Shoreditch E.L. station; St. Pancras E.L. station, 
and further orders for extension ; Brussels tramway station; Antwerp 
power and lighting station ; Hamburg tramways. 


Electric Locomotives for De Beer’s Mines.—Mule 
haulage is to be replaced by electric traction on the De Beer's 
Mines, an order having just been placed with the British Westing- 
house Electric and Manufacturing Co., Ltd., for the supply of 12 
mining locomotives of the Westinghouse 4 2/10 C type, with the 


Morors Fork Exzcrric Pumpine at Docks. 


requisite spare parts, &c. These locomotives have four wheels, 
each pair driven by a Westinghouse motor of 10 u.P. capacity ata 
conservative rating. They can thus develop a full load draw-bar 
pull of about 900 lbs., ranning at six to 10 miles per hour on the 
level. The most interesting feature of these tractors is that, the 
gauge being very narrow—18 in.—the motors have to be mounted 
clear of the wheels. The motor pinion meshes in the ordinary way 
with an additional intermediate gear whee]. The journals of the 
shaft carrying this gear wheel run in boxes working in pedestals 
over the main journal boxes of the locomotives and rigidly con- 
nected to them. Thus the locomotive frame, which is supported on 
springs in the usual manner, is free to rise and fall on the axles 
without disengaging the gears. The motors are hung on the sh: fts 
of the intermediate gear as if these were the ordinary wheel axles, 
and the usual “ nose ” suspension is employed. 


Trade Announcements,—Owing to the death of the 
senior partner, Mr. W. J. Lister, of The Rivers, Dursley, Gloucester- 
shire, the following changes have taken place in the Lister 
Electric Manufacturing Co. Mr. G. Del Rivo, who entered 
the. business last year, has retired, and Messrs. R. A. Lister 
and Co, Ltd, the well-known manufacturers of centrifugal 
cream separators and dairy machinery, have purchased the business, 
in which Mr. Fraser Lister, A.M.I.E.E., will continue to be actively 
engaged. Under the new auspices the firm will be increasingly to 
the fore in the motor industry in the near future. The firm, we ate 
informed, are full of orders, having contracts for motors and 
dynamos in hand for some of the leading railway companies, cor- 

-porations and public institutions, whilst an order for 23 sets of 
motor-generators has just been satisfactorily executed for the 
British Government within the guaranteed time of four weeks. 
The Lister Electric Manufacturing Co. will be represented in London, 
as heretofore, by Messrs, Pinching & Walton, 52, Cannon Street, E.C, 
whilst the branch offices and agencies in Glasgow, Newcastle, Liver- 
pool and Belfast will also be continued. Important extensions at 
the works are in progress to enable the firm to cope with the 
increasing business. 3 

Messrs. Hodgson Wright & Wood, of Halifax, have appointed 
Mr. Harold Elliot, of 30, Bootle Street, Manchester, as their sole 
agent for Lancashire and Chéshire, for dynamos, motors, motor 
starting switches, &c. 

Mr. J. W. Richardson, for 16 years foreman of Messrs. Dormaa 
and Smith’s small switch and accessories department, at Salford, 
has joined the firm of Richardson & Co., electrical and telegraph 


engineers, Nelson Street, Stretford Road, Manchester. 


W. T. Henley’s Telegraph Works Co., Ltd., have acquired the 
Crete Hill Estate of 12 acres at Rosherville. Buildings will be 
erected there, in the first place, for the underground cable depart- 
ment, and afterwards probably for the telephone cable department. 


German Electrical Machinery Imports and Exports, 
—We have long looked upon Germany as ao electrical machinery 
exporting country rather than an importing one. It comes, there- 
fore, somewhat as a surprise that, so far this year, at least, the 
imports are increasing, while the exports show a-decrease. Thus, 
the imports during the three months ending with March last 
amounted to 452 tons, as compared with only 156 tons in the 
corresponding period of last year. On the other hand, the exports 


of electrical machinery from Germany declined from 3,026 tons in 


the first three months of 1902 to 2,648 tons in the three months 
ending with March last. ’ 


of 


f) 
ot 
fit 
lo 
; 
be 
mi 
A 
dr 
ne 
lai 
of 
| ha 
im wi 
de 
ha 
rel 
cur 
We 
als 
ins 
of | 
hay 
yea 
He 
4 
thi 
cou 
han 
mt 
At 
circ 
Sm 
Mr 
ak 
the 
mac 
thei 
: Kin 
sup 
may 
T 
Vict 
prin 
illus 
give 
I 
be : 
witt 
4 


ree 


Vol. 52, No. 1,384, Jona 19,1903] THE ELECTRICAL REVIEW. 


Catalogues and Lists.—A circular relating to some of 
their new electrical specialities has been issued by the Crypro 
Works Co., Lrp., of Clerkenwell Road, B.C. These include their 
alternating to continuous-current transformer, to enable motor-car 
batteries to be charged from alternating current mains. The motor 
is said to be self-starting under load, and to require no starting 
resistance when coupled to the “Crypto” standard “F'” dynamo. 
Other devices shown are their continuous-current transformer for 
reducing the voltage on mains, anda new pocket voltmeter for 
testing the charge of motor-cars and motor-bicycle accumulators. It 
bas been specially wound with a low-resistance shunt coil to take 
about half an ampere at four volts. 


The National Co., has brought out a“ sale” 
catalogue of telephones and telephonic apparatus. It opens with 
an imposing list of the company’s offices all over the United King- 
dom, and in the preface we note, among other remarks, an intima- 
tion that the company supplies all classes of electrical apparatus, 
special mention being made of instruments which have been used 
in the company’s service, but have been since thoroughly repaired. 
The illustrator’s art has been made excellent use of, both in regard 
to blockmaking and the general “set out” of the pages. In the 
course of ‘about 160 pages, we find pictures of many types of trans- 
mitters (including breast-plate instruments), head-gear receivers, 
combination transmitters and receivers ; long-distance magneto wall 
sets; magneto table sets; extension instruments, battery wall and 
table sets; mining telephone instruments; inter-communication 
wall sets; metaphones for existing electric bell wires ; switchboards, 
fire and police alarms, switchboards, indicator boards, bell pushes, 
cement conduits and blocks, insulators, tools, and numercus sun- 
dries. Prices are stated where possible. 


Some new lists have been issued by Mussrs. Warp & GoLpstonz, 
of Strangeways, Manchester. One gives illustrated particulars and 
prices of their “ Coolie” fans, also bracket and wall ring fans; the 
other gives prices and illustrations of their Unity conduit tube and 
fittings. 

Mr. A. P. Lunppure, of Liverpool Road, N., has sent us a cata- 
logue of the drawing instruments made by Messrs. Haff Bros., of 
Bavaria, for whom he is sole agent in this country. 


From Muzssrs. J. P. Harn & Co., of Oldham, we have rezeived a 
book of illustrations showing the various types of dynamos, 
motors, steam engines, and other machinery manufactured by them. 
A number of the views illustrate the application of their motors to 
driving mining and shipyard machinery, machine tools, pumps, 
coal conveyors, cranes, winches, &c. 

We have received from Mussgs. Faux, Stapmimann & Co. a 
new list of electric light statuettes, wall decorations, hanging 
lamps, portable standards, candelabra, plaques, and table decorations 
of very varied styles, 

Messrs. W. T. Gannett & Co., of Barkerend Mills, Bradford, 
have issued a price list of their “Scroll Diamond” electric light 
wires and cables, flexible cords, bell wires, dynamo wires, &c. The 
details are in tabulated form, and prices per mile are given. 


From Mr. of 27, Clement’s Lane, E.C., we 
have received a copy of his “G.” list of portable tramways, tipping 
wagons, concrete mixers, &c. 

The Exgorricat Co., Lrp., has brought out a new pamphlet 
relating to its “‘ Luna” arc lamps for continuous and alternating 
current circuits; inverted, enclosed and other ty are shown, 
also resistances, transformers, choking coils, é&c. ctions for 
installing the lamps are detailed. 


We have before us.sketches and circulars of a patent insulator for 
overhead trolley wires which is the invention of Mr. J. B. Smith, 
of Fleetwood, and is known as the Fylde insulator. It is said to 
have stood most severe tests, and to have been in use for over four 
years under very trying conditions. We understand that at St. 
Helens, where the atmosphere is not free from chemical ingredients, 
this insulator has been used and stocked by the Corporation for a 
couple of years past. It is also stated to have stood a test at the 
hands of the Manchester Corporation of 15,000 volts after 48 hours’ 
immersion in water, without exhibiting any signs of breakdown. 
At Blackpool, along the promenade, they are also doing suc- 
cessfully, although subjected to salt water spray. Copies of the 
a showing the device can be obtained on application to Mr. 

mith, 


A circular “concerning machine finishing” has been issued by 
Messrs. Bros. & Co., of Bermondsey. Specimens of 
their enamels and varnishes for finishing electrical and other 
machinery are shown. 

Messrs. W. T. Grovar & Co., Lrp., of Trafford Park, have, with 
their usual enterprise, brought out an interesting map of the United 
Kingdom, indicating only those cities aud towns where they have 
supplied their cables. There are about 100 places so marked in the 
map, this work being described as part of the “ Gloverification of 
the United Kingdom.” 

The Tyrewritina TeLEGRAPH Corporation, Lrp., of 92, Queen 
Victoria Street, E.C., has issued a new pamphlet relating to the 
Stel jes typewriting instruments. It gives a list of the uses and 
principal users of the apparatus. A very full set of photographic 
— shows its applications, and diagrams of the parts are 

ven, 


Ignition Accumulators for America,—There ought to 
au opportunity for British makers of ignition accumulators for 
petrol motor-cars to develop a trade in the United States. Mr. 
Alexander Winton, one of America’s representatives in connection. 
with the forthcoming Gordon-Bennett race in Ireland, is using dry 
batteries on his racer, but would have preferred accumulators. “It 


seems strange,” he says, “that American battery makers fail, 
80 far, at least, to produce reliable and efficient constructions which 
will equal the performance of European batteries, but such seems, 
unfortunately, to be the present condition of affairs.” 


Books Received.—* Technical Arithmetic. and Géo- 
metry,” by C. T. Mills. London: Methuen & Co., 36, Essex Street, 
W.C. Price 3s. 6d, 

“Subject List of Works on Architecture and Building Con- 
struction in the Library of the Patent Office.” Published at the 
Patent Office, Southampton Buildings, W.C. 6d. 

“Hlementare Vorlesungen uber Telegraphie und Telephonie,” 
by Dr. Richard MHeilbrun. Berlin, W.: Verlag von Georg 
Siemens, 1902. 


Dissolutions and Liquidations,—Mr. W. B. Peat, the 
liquidator in +e Eston, Anderson & Goolden, Ltd. has issued a 
circular stating that he has received a further dividend of 4d. in 
the £ from the trustee of the estate of E.T. Hooley. The remain- 
ing assets can only b2 immediately realised at a great sacrifice, and 
it is impossible to estimate their value. They may provide a further 
small dividend eventually. With regard to the 45,000 ordinary 
shares of £1 each in Easton & Co., Ltd., which were allotted to 
Mr. Peat as liquidator of Easton, Anderson & Goolden, Ltd., his 
endeavours to find a purchaser for these shares have not yet been 
successful, and he is applying to the Court for directions. A second 
cash dividend to the creditors, at the rate of 1s. in the £, has been 
now declared, and is payable at the offices of Messrs. Peat & Co.,, 3, 
Lothbury, E.C. As soon as the farther dividend promised by the 
trustee of E.T. Hooley’s estate is received, a final distribution to 
the creditors will be made. 

Mr. John Henry Ashworth has retired from the firm of Messrs. 
Wray & Ashworth, electrical engineers, of 24, Simes Street, Brad- 


ford, and the business will be continued alone by his partner, Mr, — 


Cecil Wray. 

A meeting of the Blectrical Vehicle Syndicate is to be held at 
6, Old Jewry, E.C., on July 17th, to hear an acsount of the winding 
up from the liquidator, Mr. A. Holmes, 

Messrs. G. & J. Hadfield, electrical engineers and contractors, of 
Ashton-under-Lyne, have dissolved partnership. 

Messrs. C. M. Wilson and W. Jefferson (Wilson & Jefferson, 
electrical engineers, of Darlington) have dissolved partnership. 
Mr. W. Jefferson will attend to debts, &c., and continue the business 
as Wm. Jefferson & Co. 


Regina Arc Lamp,—In our recent note relating to 
this lamp, we omitted to mention that the address of the makers is 
Regina Bogenlampen Fabrik, Aachenerstrasse, Kiln, Germany. 


ELECTRIC LIGHT AND POWER NOTES. 


Alsace-Lorraine.—The Elsissische Maschinenfabrik, 
of Mulhouse, Alsace, has lately completed two 1,200-n.P. gas 
engines on the Delamare-Deboutteville system for the works of 
Messrs. de Wendel & Co., of Hayingen, Lorraine. They are 
intended to utilise the waste gases of the blast furnaces and to be 


used for electric lighting and power purposes. 


Barnstaple.—The plaintiff's costs payable by the T.C., 
in connection with the recent action brought by Mr. Chanter to 
restrain the Corporation from wiring consumers’ premises and 
supplying electrical fittings, amount to £179 1s.10d. When this 
was reported to the Council, it was stated that the Corporation’s 
own costs would exceed this sum. Several members criticised the 
action of the Council in going into Court with the’ case when it 
could have been settled for £60 or £70, but the Mayor replied that 
counsel advised them that they were right up toa certain point. 
He thought they were right in wiring, but wrong perhaps in supply- 
ing the fittings. 


Bradford,—There was no opposition at the L.G.B. 
inquiry into the application of the T.C. fora loan of £215,000 for 
the extension of the electricity undertaking and the erection of a 
refuse destructor plant. The electrical engineer (Mr. Chattock) 
said that unless the extensions were made they would be unable to 
cope with the increased demand next winter. inal 

There was a long debate in the City Council meeting on Tuesday 
upon a proposal of the Electricity Committee to redtice the charge 
for lighting and motive power to private users and to increase the 
cost per unit charged against the Tramways Committee: The Com- 
mittee’s revised scale was rejected, but an amendment was carried 
determining that the whole subject of charges shall be reconsidered. 
The Chamber of Trades is agitating very strongly for a reduction of 
the cost of lighting from 44d. per unit, and it has just been stated 
at. a meeting of the Co-operative Society that that Society would, 
upon present Corporation prices, save £500 a year at ite central pre- 
mises alone by making its own electricity. 


Brighton,—A L.G.B, inquiry into the application of the 
T.C. for a loan of £550 for altering and improving the cooling 
towers at the electricity works was beld on June llth; there 
was no opposition, 
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Belfast.—It has been decided to charge for electricity ; 


= special scale of J?d. per unit during the coming visit of the 
g- . 

Bournemouth.—The Bournemouth and-Poole Electricity 
Supply Co. has intimated that it has increased the free service 
distance. from 60 ft. to 100 ft., and that any premises within this 
distance from the company’s supply mains will be connected free of 
charge. 


agreement for the electric lighting of the burgh with the National 
Electric Wiring Co., Ltd., London. The company will carry out the 
terms of the provisional order granted the burgh, the Town Council 
will advance the capital, and pay a premium of 7 per cent. on the cost 
of the works, plant, &c. The maximum prices for energy for 
private lighting on the maximum demand system are to be 7d, and 
3d., or 54d. flat rate ; for power and heating, 3d. and 2d. ; for streets 
and public buildings, 24d. During the continuance of the lease, 
which is for 20 years, the company has to pay as interest aud 
sinking fund on the Council’s loan 6 per cent., but at the end of 
10 years the Council can bring the agreement to an end without 
paying any premium. 3 

Bristol.—The T.C. has adopted the resolution to apply 
to the L.G.B. for a loan of £10,000 for the wiring of buildings, &c., 
for the electric light under its Act of 1902. 


Carnarvon.—The T.C. intends to apply to the L.G.B. 
for sanction to borrow a sum of £17,000 in connection with the 
electric light scheme. It is proposed to purchase a site adjoining 
the gas works from the Harbour Trust for £700. 


Caversham.—A Committee of the U.D.C. considered 
the question of supplying the town with electricity, and recom- 
mended that before any steps were taken to apply for a prov. order 


- Mr. F. J. Warden Stevens, of Westminster, should be consulted. 


This recommendation has been adopted by the Council. 
Dartford.—The U.D.C. has decided, in order to en- 


courage the use of the electric light, to dispense, in cases where it is 
thought advisable, with the limit of £12, in the assisted wiring of 
premises, and to base the quarterly payments upon the actual 
cost of the installation. This will enable tradesmen who hold 
short leases to use the light. 


East Barnet.—The District Council is in negotiation 
with the North Metropolitan Electric Power Supply Co. as to 
obtaining a supply of electricity in bulk. Replying to inquiries 
from the Council, the company last week wrote that the price would 
be 13d. per unit after 100 hours’ use per quarter of the ascertained 
maximam demand, which would be charged at 34d. per unit. If 
the Council used their maximum demand for the equivalent of 
three hours per day, the average price would work out at 2d. per 
unit. The agreement would be terminable by two years’ notice at 
the end of 12 years, or at the end_of subsequent periods of seven 
years. Shou'd the Council be disposed to entertain a proposal for 
the responsibility of the supply to the consumers, the general 
average price of the retail supply need not exceed 33d. per unit. 
This low price to the corsumer was due to the relative economy of a 
uniform and comprehensive system. . 


Eccles.—At its last monthly meeting the T.C. accepted 
the tender of Mr. J. F. Moore for building extensions at the elec- 
tricity works in Cawdor Street, Patricroft. The progress of the 
borough electricity undertaking is shown by some statistics which 
were presented. Uhe apparent loss on the undertaking, which in 
1901 was £1,606, fell last year to £476. The capital expenditure in 
1901 was £19,302; in 1902, £22,862. The expenditure on revenue 
account in 1902 was £3,136, against £3,753 in the previous year; 
whilst the income rose from £2,147 to £2,660. There is, therefore, 
an increase of revenue, concurrently with a steady decrease in the 
yearly expenditure. . 


Edmonton.—Inquiry into the electric light scheme of 
the District Council is not favourable to the promoters. Six of the 
largest firms, which it was hoped would be extensive power con- 
aneetts have emphatically declared that they will not take a 
supply. 

Exeter.—The E.L. Committee has decided to equip the 
boilers at the new electricity work; with mechanical stokers. Mr. 
J. A. Loran moved that a report be furnished showing the loss 
entailed through having adopted hand firing in the first instance. 


Failsworth.—The U.D.C. has sealed an arrangement 
for the transfer of its E.L. undertaking to Manchester Corporation: 


Germany.—The ~establishment of a. municipal central 
electric lighting station in the town of Strausberg at an estimated 
cost of £12,500 bas been decided upon. 


Hornsey.—It has been decided to give consumers the 
option of being charged on a flat rate of 5d. per unit after 
September next, or of continuing on the “demand indicator” 
system. 


Horwich.—The U.D.C. has formally consented to allow 
Bolton Corporation to supply electricity to premises in the Council’s 
area. 


Hove.—The Lighting Committee has recommended the 
T.C. to apply to the L.G.B. for a loan of £15,000 for the purpose of 
extending the electricity mains to the village of Aldrington. The 
C ouncil’s order will expire on February 14th next, and the B. of T. 
has intimated that no further extension of time will be granted. At 


Bo'ness. — The Town Council has now concluded an 


the meeting of the T.C. on June 11th the recommendation was 
referred back to the Committee for further consideration. By 
supplying energy at 6d. and 4d., it was estimated that a profit of 
£68 would be made on the first year. 


Ilford.—V'he annual report of the U.D.C.’s electricity 


works shows that there is a gross profit of £5,420 17s. 24d., and a net 
profit of £104 14s. 64d. : 


Iltkeston.— The T.C. has decided to supply energy to 
the Ilkeston Colliery Co. at 1,9,d. per unit for 500 units per day. 


Kingston-on-Thames.—The electric light failed on the 
night of the 15th inst., owing to the floods, and at the theatre the 
audience had to be sent away. Work at the Post Office was carried 
on by candle light, and many private consumers were in darkness, 


Lichfield.— At a meeting of the City Council it was pro- 
posed that the necessary steps should be taken to obtain a supple- 
mental provisional order for extending the area of the electric 
lighting order of 1901. to outlying villages, including Whittington 
Barracks and the Trent Valley railway station, and to embrace the 
same area as the Lichfield Gas Co. : 


Littleborough.—The B. of T. has informed the U.D.O. 
that it will defer for a year the consideration of the revocation 
of the E.L. order. 


Leigh.—At a recent meeting the Tramways and Elec- 
tricity Committee recommended that extensions of mains be carried 
out; that a surface condenser, oil separator and cooling tower be 
provided; that consumers for power purposes of 10,000 to 
25,009 units per annum be allowed 15 per cent. discount off lighting 
account; 25,000 units and up to 45.000 units per annum, 20 per 
cent. ; 45,000 and up to 80,000 units, 25 per cent.; 80,000 and up 
to 125,000 per annum, 30 per cent ; upwards of 125,000 units per 
annum, 334 percent. These discounts to commence as from the 
beginning of the current quarter. It was resolved that as the 
Anchor Cable Co., Ltd., were asked to take electricity on the maxi- 
mum demand indicator system for lighting purposes as an experi- 
ment, the company should be allowed a discount of 20 per cent. on 
their account. 


London.—Lampetu.—aAt the Borough Council meeting 


on Thursday of last week, the Finance Committee reported that a. 


copy of the statement of the accounts of the South London Electric 
Supply Corporation, Ltd., for last year as audited by the Board of 
Trade, had been submitted to it, together with the official 
auditor’s reportthereon. That gentleman reported that the over- 
charge which he disallowed in the accounts for 1900 of £2,275 to 
capital for directors’ fees, had not been corrected. He certified 
that the capital expenditure to December 31st, 1902, amounted to 
£299,354 6s. 8d., instead of £301,623 6s. 8d., as stated in the 
accounts, The town clerk was instructed to communicate with the 
Board of Trade, asking what steps had been taken to enforce the 
disallowance of £2,275. A letter was read from Mr. Baker, manager 
of the LC.C.. tramways, stating, in reply to an inquiry from the 
Council, that the Brixton line would be reconstructed for electric 
traction probably early next year. 

Hacxney.—On Thursday of last week the accounts of the electric 
lighting undertaking for the first year were submitted to the 
Borough Council. It was stated that they showed a profit of 
£2,223. 

Istinaton.—The Joint Committee appointed to consider the 
difficulty which arose in regard to the tenders for the extensioa 
mains in Hornsey Rise and Canonbury districts, recommends that the 
firms which originally tendered be asked to revise their prices on 
the basis of further explanations supplied by the electrical 
engineer. 

Maryiesone.—At the last meeting of the M.B.C., the deadlock in 
the negotiations relative to finding the purchase money for the 
transaction with the Metropolitan Electrical Supply Co., formed the 
subject of discussion. The E.S. Committee recommended the B.C. 
to appoint a counter-deputation to the L.C.C. representing its 
views, and Mr. Walter Leaf, L.C.C., undertook to introduce it. An 
amendment was moved that the depntation reprerent the views of 
the majority of the B.C. In the aiscussion which ensued, it was 
pointed out that they were bound to purchase by Act of Farliament, 
and the price had been settled. If they could not obtain the L.C.C.’s 
sanction to the loan, it would be necessary to levy a rate of 20s. in 
the £ for a year to meet their liability. Mr. Strauss, L.C.C., sub- 
mitted that, although unsatisfactory, the concern would pay, as the 
company were making a net profit of between £50,000 and £100,000 
a year. Others contended that a loss would ensue for some years. 
After further discussion the amendment was loat by 27 to 17 votes, 
and the recommendation yas carried. 

Pappinaton.—The Finance Committee has re-valued the under 
taking of the Metropolitan Electric Supply Co.’s undertakiog in the 
borough, and acting upon the advice of a valuer, has increased the 
gross value from’ £12,900 to £15,000, and the rateable value from 
£8,000 to £9,800. The increase is chiefly in respect of the new 
mains recently laid in Harrow Road from the company’s Willesden 
generating station. 

CaMBERWELL.—The Finance Committee of the Borough Council, 
in a report with regard to the decision of the Board of Trade not to 
sanction the application of the London Electric Supply Corpora- 
tion, Ltd., for an extension of its area to the southern portion of 
the borough, so as to include the entire borough, says:—“ By the 
refusal to grant the application fora competitive supply throughout 
Camberwell, which is contrary to the practice that has hitherto 
been pursued by that department, the Board has actually given t 
the County of Loadon and Brush Provincial Electric Lighting 00 
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Ltd., a monopoly over the southern portion of the borough, and 
consequently the ratepayers there will not be able to avail them- 
selves of the advantages of the lower charge which is now made to 
some consumers for electricity in Camberwell where such competi- 
tion now exists.” The Committee decided to ask the members for 
the district to draw attention in Parliament to the Board of Trade’s 
decision. Other Borough Councils will be requested to urge their 
representatives to support Camberwell’s members. 


Lowestoft.—The T.C. has decided to apply for a loan of 


£2,000 for extensions to cables for private lighting. 


Lynn.—The report of the E.L. Committee for the past 
year shows that a gross profit of £2,854 was earned, and that the 
deficit this year amounts to only £47, as compared with £793 last 
year. The equivalent number of 8c.P. lamps connected was 
17,482, as compared with 14,222 in 1902. 


Margam.—The U.D.C. has appointed a committee to 
report on the cost of public lighting by electricity, if the Council 
undertakes the supply, or if current is obtained from the South Wales 
Electrical Distribution Co. 


Melbourne.—The result of the electric supply work of 
the City Council for the year ending February 28th was a surplus 
of £22,655 over working expenses. Out of ithis the committee paid 
£11,830 interest on the capital, ‘commission and exchange; and 
£9,724 to the sinking fund. This left a net profit of £1,100, plus 
£40 interest on the unexpended loan moneys, a total of £1,140, as 
against a loss of £15,820 on the business of the previous year. 


Midland Electric Supply Corporation.—The company 
intend to increase their present installation of 5,000 u.P. to 10,000 H.-P. 
immediately, owing to the rapidly increasing demand for energy for 
power purposes. 

Penrith.—The U.D.C. has decided to ascertain if, and 


upon what terms, the powers of the Council with regard to electric 


~ lighting can be leased to a private company. 
Penzance.—The E.L. Committee has recommended the 


Council not to accept any of the offers made for carrying out the 
installation, but to do this work itself. After discussion,. an 
amendment to continue negotiations with one or more companies 
was carried by seven votes to four. 


Perth.—The T.C. has decided to put down additional 
generating plant to be ready to meet the increased demand in the 
coming winter. 


Ramsgate.—At a recent meeting of the T.C. the recom- 
mendation of the committee—that the offer of the National Electric 
Wiring Co., Ltd., be accepted, subject to an agreement being duly 
entered into between the parties, and to the necessary consent of 
the Board of Trade and the Local Government Board being 
obtained ; but, in the event of such agreement not being entered 
into, that the offer of Edmundson’s Electricity Corporation, Ltd., 
be accepted—was considered, and an amended offer from the Isle of 
Thanet Electric Tramways Co. was read. The company offered to 
provide the complete installation and to supply private consumers 
at the rate of 6d. per unit for the first two hours, and 2d. after:; 
street lighting at 2d., and power from 1d. to 2d. per unit, accord- 
ing to demand. They would pay the Corporation the cost of 
obtaining the order, and the latter would have the option of pur- 
chasing on conditions the installation outside the company’s 
Ramsgate sub-station at the end of 10 years and further periods. 
If the Corporation lays its own network, the company offer to 
guarantee interest and sinking fund on the expenditure not exceed- 
ing 64 per cent., and in that case the Corporation might determine 
the agreement at the end of 21 years and subsequent periods. An 
amended offer by Messrs. Hdmundson’s Electricity Corporation was 
also read. After protracted discussion it was decided to adopt an 
agreement with the National Electric Wiring Co. 


Redditch.—The U.D.C. has adopted the recommendation 
of the Electric Supply Committee to considerably extend the E.L. 
works to accommodate new generating plant. 


Sale.—The U.D.C. has decided to instal a storage battery 
at the Council’s sub-station at an estimated cost of £1,100. 


Sheftield.—The change-over from single to two-phase, 
which has been carried out during the last two years, was com- 
pleted on the 4th inst. Practically no inconvenience has been 
caused to consumers. 


South Africa. — The electrical installation of the 
Moodie’s Gold Mining Co., at Barberton, generates three-phase 
current at 220 volts; this being. transformed up to 11,000 
volts for transmission to certain points, it falls to about 
10,000 volts, and is transformed down to 200 volts or so for the 
motors, mill lighting, &. Mr. H. J. S. Heather, A.M.I.C.E., 
is the company’s engineer, and we learn that he has had to 
force his line, during a breakdown, to over 13,000 volts. Since 
the war he has had two uninterrupted runs of 82 days and 77 days 
respectively. Previous to the war there was one of 88 days, which, 
80 far, constitutes the record run. We believe that the Brakpan 
= the only other instance in South Africa of such high 

res, 


Southend.— The E.L. Committee has decided to 
recommend that application be made to the Local Government 


ear for sanction to borrow £20,000 for extensions to generating 


Southport.—A new transforming station has been con- 
structed at the foot of Eastbank Street, Southport. The old station 
was found to be much too small for the work required, and it has 
been reconstructed in such a way that the transformers might be 
placed below the floor level; it is sufficiently large to contain 
the plant of the present sub-station below the Town Hall. 


Stirling.—In a report on the progress of the electrical 
undertaking for the year endiog May 15th last, the engineer stated 
that the number of units sold was 173,987. The estimated deficit 
balance on the year’s working, as compared with the estimate, was 
about £48, the revenue having fallen short by £195, and the 
expenditure being £147 Jess than the sum calculated. The average 
price received from private supply had been 4°68d. per unit, as 
compared with 5°27d. last year, the reduction being due to some 
extent to the introduction of the Nernst lamp. The cost of pro- 
duction per unit has this year been reduced from 1°98d. to 151d, 
or nearly 4d. per anit, The total costs have decreased from 277d. 
last year, to 2 05d. this year, showing a reduction of nearly jd. per 
unit sold. This reduction in working costs is the result partly of 
an increase in the output, but chiefly of the improved load factor, 
which has risen from 10°51 per cent. to 12°89 percent. To further 
encourage large motor users, the engineer suggested that a reduction 
in the power charges should be made, viz., 4d. per unit for the 
first 50 units, 3d. per unit for the second 50 units, t#d. per unit for 
the next 900 units, 14d. per unit for the second 1,000 units, 
‘and 13d. per unit for all units over .2,000 per quarter. He also 
ruggested that an alteration should be made in the flat rate to 
private houses, making it 44d. per unit instead of 6d. The report 
was adopted. 


Stockton-on-Tees.—The Council has reduced the price 
of energy to 6d. per unit for the first 100 hours per quarter and 2d. 
per unit beyond. 


Sunderland,—Th: report of the E.L. Committee on the 
progress of the electricity undertaking is considered satisfactory, 
although a deficit of £400 exists on the year’s work, due to increased 
financial charges, interest on loans having amounted to £6,756, and 
sinking fund to £6,460. The number of consumers has increased 
from 721 (last year) to 833; 8-c.P. lamps connected, from 129,202 to 
154,923 ; and units supplied, from 2,375,557 to 2,848,283. The 
‘works costs show a fractional decrease, and the gross profit amounts 
to £12,816, as compared with £11,366 last year. 


Swansea.—There has been a profit on the electric 
lighting for the year of £2,159 in the district, and taking the sink- 
ing fund and interest and all other charges, there has been a clear 
increment of £733. 

Intimation has been given of the intention of the South Wales 
Electrical Power Distribution Co. to lay mains within the rural 
districts of Swansea and Pontardown. 


Tunstall.—The U.D.C. has applied to the B. of T. for 
a farther extension of time in which to carry out the E.L. order. 


Whitehaven.—The Board of Guardians proposes to 
accept the offer of the T.C. to supply energy for lighting the Work- 
house and Infirmary at 74d. per unit on a three years’ contract. 

York.—Sanction to raise a loan of £50,000 for exten- 
sions at the electricity works has been received by the Corporation, 


ELECTRIC TRACTION NOTES. 


Aston.—The U.D.C. on June 9th sealed an agreement 
with the B.B.T. Co. for the leasing of the tramways for 21 years. 
The Councii will supply all the current. 


Bournemouth.—The tramway accounts for the period 
from July 23rd, 1902, to March 31st, 1903, are as follows:—In- 
come—£18,196, representing 13°45d. per car-mile. Expenditure— 
General, £8,881 ; interest, £4,365 ; total, £13,245; showing a gross 
balance of £4,951. The miles run on the overhead system were 
287,360°09, and on the conduit system 37,290°38, making a total of 
324,650°47. The average receipts per car-mile were 13°03d. The 
number of passengers carrie? was 3,073,450, and the average receipts 
per passenger carried, 1:37d. The units generated were: Traction, 
352,067; street lighting, 39,609; and station and shed, 6,879, 
making a total of 398,555 units, giving an average of units used per 
mile run of 1:08. A subsequent return, giviog the number of ie 
sengers carried since March 31st, showed that between that date 
‘and May 6th, an additional 906,199 passengers had been carried, 
who had paid £5,319. This later return gave the gross total 
number of passengers since commencement of traffic to May 6th as 
3,979,649, and the gross receipts, £22,956. Alderman Lawson 
pointed out that as during a portion of the eight months covered by 
the figures only part of the system was in fall work, it was fair to 
take the period-as representing six months of full work, and he 
thought that a balance of £4,950 on the six months must be con- 
sidered very satisfactory. He reminded them, however, that the 
figares did not include any provision for a sinking fund, and that 
allowing £2,632 asa fair proportion of the sinking fund for the 
period, the net profit would be reduced to £2,318, The sinking 
fund, so faras could be ascertained at present, would be as near 
as possible £6,492 odd each year, that being a year’s sinking fund 
on £250,319, which was the total cost of the system, so far as it could 
be arrived at. In addition to this, the interest payable would be 
47,509 odd, making the total annual payment required £14,002. 
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Canary Islands,—Official approval has been given to 
the schemie for adopting electric traction on the steam tramways 
between Las Palmas and Puerto de la Luz. 


District Railway.—Major Pringle, one of the inspectors 
under the Board of Trade, made the final inspcction on Tuesday of 
the electrical equipment of the new portion of the Dis- 
trict Railway Co. between Ealing and South Harrow, which 
will be opened to the public on Monday. The new 
line (says the Times) is about five miles in length, and 
brings Harrow, Sudbury and Alperton into direct and easy 
communication with the City. In all there will be six stations 
on this new line—viz., South Harrow, Sudbury Hill, Sudbury 
Town, Alperton, Park Royal, and North Ealing. Park Royal will 
serve the now show ground of the Royal Agricultural Society. 
During the progress of the show, trains will be run at frequent 
intervals, but thereafter a half-hourly service will be provided over 
the new line in conjunction with the existing service of the District 
Co. to Ealing. The trains which are to be used on the new line 
will be made up of seven coaches, including a motvr at each end 
and one in the middle. The seat:ng capacity of each car is 52. 


Dunedin.—Good progress is now being made with this 
scheme. It will be remembered that the question of the use of 
water-power was kept under discussion for a considerable Jength of 
time, but it has now been definitely adopted. In order, however, 
that the operation of the tramways may not be delayed pending the 
completion of the transmission plant, a temporary steam plant will 
be put in. The transmission scheme includes the erection of a 
power house situated on the banks of the riverabout 20 miles from 
the city, where three-phase current will be generated by turbine- 
driven alternators, and transformed up to 15,000 volts for trans- 
mission. From a point near the city the main transmission line 
will be divided and branch off to the various sub-stations, which 
will be equipped with Westinghouse rotary converters, and with 
storage batteries and all necessary appliances. The designs for the 
whole scheme were carried out by Noyes Bros., of Sydney, who 
were for that purpose gazetted as consulting engineers to the Cor- 
poration of Dunedin. The work of construction will be under the 
control of Noyes Bros. ; all motors and electrical machinery will be 
supplied by the British Westinghouse Co., and the cars will be by 
the J. G. Brill Co, 


France.—Work is approaching completion on the new 
electric railway between Epernay and Montnierail. 


Llanelly.—The solicitor to the tramway company states 
that there is now no doubt that both the tramway and the light 
railway have been sold, or validly in writing agreed to be sold, 
to the Carmarthen Power Co., or its promoters, the Power Co., and 
a new line of electric railways will no doubt be at once built. 
Pending the result of the action, consideration is asked for on the 
part of the authority. . 


L.C.C.—The Works and General Purposes Committee of 
Lewisham Borough Council this week referred to a special com- 
mittee, letters from the L.C.C., asking whether consent would be 
given to the construction of-the following proposed new tramways, 
and if the borough would contribute one-third of the cost of the 
necessary street widenings :—New Cross to Lee Green, Greenwich 
: weg Lordship Lene to Forest Hill, Lewisham High Road to 

oreat Hill. 


Manchester.—At the last meeting of the City Council, 
Mr. D. Boyle, chairman of the Tramways Committee, said that 
the arrangement with Salford for an interchange of traffic waa 
working very satisfactorily. Referring to the agreement with the 
Manchester Carriage and Tramways Co., who worked the old horse 
-trame, Mr. Boyle said the total amount to be paid by the Corpora- 
tion, in respect of the lines taken over, was £335,000, or £161,000 
less than Sir F. Bramwell awarded to the company, subject to certain 
legal reservations. An agreement, he added, had been arrived at 
with the promoters of the Manchester Southern Tramways Co., 
under which the Corporation would have complete control of the 
traffic on the southern side of the city. With a ring fence, so to 
‘speak, eight or nine miles round Manchester, he did not think the 
Committee would be put to much experse in defending the city 
against ‘the inroads of private companies.” 


Wolverhampton.—The tramcars have not yet ceased to 
run, the Corporation having succeeded in obtaining a further ex- 
tension from the Lorain Co. until the beginning of July ; but what 
may happen then it is difficult to say. Negotiations have been 
going on during the past week between the Corporation 
and thé Lorain Co.’s solicitor in London, the town clerk and the 
Advisory Committes (which was appointed in view of the arbitra- 
tion proceedings) being in the city for that purpose. A meeting of 
the Advisory Committee was held in Wolverhampton on Tuesday, 
and it wis stated that it does not now follow that the arbitration 
proceedings will take place. It is felt by the Corporation that 
whether they gained or lost the arbitration, the costs would be very 
heavy, and under those circumstances it is not improbable that an 
offer may be made to, and accepted by, the Lorain Co., which would 
be mutually advantageous to the company and the Corporation. 
Meanwhile, the Corporation are preparing for eventualities, and 
the opinion of eminent counsel has been obtained on the contract 
which he has declared to be favourable to_the legal position of the 
Corporation. 


TELEGRAPH AND TELEPHONE NOTEs. 


Telegraph Vocabularies, —“‘Signaux Té‘égraphiques 
Adoptes an Nouveau Langage Convenu, Classification des Signes, 
&c.,” is the title of another book by Mr. James Nicolson, which 
may be had of Messrs. E. Bernard & Cie., Quaig des Grands 
Augustins, 29, Paris, price 10 fr., and is a treatise in French of the 
author's system of vocabulary advocated by him as a substitute for 
the Official Berne Vocabulary, the proposed adoption of which hag 
raised so much discussion. Mr. Nicolson drawa his readers’ atten- 
tion to a statement which he says is in the preface to the vocabulary 
issued by the Bureau International, Berne, that it was prepared on 
the basis that every word should differ from another by at least 


' two letters and three elementary Morse signals, and also that, after 


having brought their work to a conclusion, the Bureau were of the 
opinion that this could rot be done. Finally, the Bureau pre- 
pared the last edition of the vocabulary, and made known that it 
contained words of eight languages, without regard to their simi- 
larity. The “ Guide to the Correction of Errors in Code and other 
Telegrams ” gives a table of 60 errors possible on the Morse and 63 
on the Siphon Recorder instruments. It also gives 70,000 ex mples 
of errors in telegraphic correspondence, of which many have been 
detected as the result of experience. Mr. Nicolson goes at 
length into the way in which errors are caused and 
facilitated, and states, with the system he proposes, 
it is possible to eliminate certain classes of errors, and 
to considerably reduce others. Tis system has enabled him 
to offer to the public an ample though limited vocabulary of 
“ artificial” words, of which each letter and each syllable is com- 
bined with signals chosen on a —— established plan. In the 
compilation of this vocabulary Mr. Nicolson hopes to realise what 
was the desire when the first. vocabulary was compiled, viz, tele- 
graphical, caligraphical, orthographical and phonetical precision, 
and the establishment of a typographical dissimilarity of the words 
by at least two letters: He has selected some vowels and con- 
sonants according to the Morse alphabet, and by alternating them 
in a constant manner, or disposing of them on a previously arranged 
plan, is enabled to make a great distinction between each letter and 
each consecutive sign. This, it is claimed, makes it easy to discover 
errors due to “ prolongation,” shortening of space between signals 
necessary for determining letters; loss and addition of an elemen- 
tary signal. Inthe same manner the author substantiates what he 
otherwise claims in respect of his vocabulary, and then goes into 
calculations of combinations, possible errors, and general arrange- 
ments of and their productiveness in words, &c. ; in fact, the subject 
is treated from all- points of view, and the “economy” of the 
system is specially dealt with. Should the present vocabulary be 
“shelved ” at the conference now sitting, and the need of a recog- 
nised vocabulary be still felt, Mr. Nicolson’s system, as one of the 
alternatives and as.a way out of the difficulty, would be usefal. 


The Telegraph Wire Export Trade.—Although not 
up to the activity which prevailed in April, the export trade of the 
country in telegraph wire and apparatus therewith during May was 
of a satisfactory character, the shipments reaching a value of 
£100,392, as contrasted with £36,423 in the corresponding month 
of 1902. So far as the year has gone, it shows a considerable 
advance over the same period of 1902. The shipments for the five 
months ending with May last have attained a value of no less than 
£1,362,133 as contrasted with only £840,319. 


Telegraphic Interruptions and Repairs :— 
CaBLEs, 


INTERRUPTED, REPAIRED, 


Latakia-C: See oe oe oo oe June 20, 1899 ee oe 
Trinidad-Demerara No.1 .. oe Aug. 27,1901 .. 
Trinidad-Demerara No.2 .. June 9,1908_ .. 
Dominica-Martinique .. oe oe oo May 8,1902 .. ee 


St. Lucia-Martinique .. oe oe ee May8,1902 .. 
Guadeloupe-Martinique oe es May9,1902 ee 
Martinique-Puerto Plata .. oe July 10,1902 .. 
Cayenne-Pinheiro ee ee ee Aug. 18,1902 .. 
St. Lucia-St. Vincent .. oe Sept. 19, 1902 .. 


Reissa-Issa ee oe e- Oct. 22, 1902 -.. 
Reissa-Yemani -. es oe Oct, 22,1902 .. 
Paramaribo-Cayenne .. oe oe «+ Feb. 27, 1903 


Assab-Massowah os oe .. June 1, 1903 

LANDLINES. 

a-Buenaventura.. 6, 1908... June 12,198 

All communication with Tonkin interrupted 
by reason of typhoon dune 9,19038 .. 


Wireless Telegraphy.—Reuter’s representative at Rome 
says that an International Wireless Telegraphy Conference will 
take place in Berlin on August 4th. 


The International Fire Prevention Congress.—The 
opening of the Congress has been fixed to take place at 11.45 am. 
on Monday, July 6th, by the Rt. Hon. the Lord Mayor of London, 
who will open the Congress in state, and will be accompanied by 
the Burgomaster of Brussels. The first Congress Conversazione will 
take place on the evening of the same day, The general and 
sectional discussions will take place on the Tuesday, Wednesday 
and Thursday forenoons, Jaly 7th, 8th and 9th, The testing opera 
tions and inspections are fixed for the afternoons of those days, 
there will be evening entertainments for the visitors. 
Congress Banquet has been fixed for Wednesday, July 8th. 
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THE POPLAR ELECTRICITY WORKS. 


Tue history of electricity supply in Poplar commenced in 
1893, when the Board of Works obtained a provisional 
order for the supply of their district, which included the 
parishes of Bow and Bromley, aud was practically co- 
terminous with what is now the Metropolitan Borough ot 
Poplar. 

In 1894, and again in 1897, reports were obtained from 
consulting engineers as to the advisability of putting the 
order in force, and in each case the single-phase a.c. system 
was recommended. Eventually, in 1898, Mr. Alfred Black- 
man was appointed to design and carry out the work as 
borough electrical 
engineer and man- 
ager, which post he 
still retains. Mr. 
Blackman recom- 
mended the direct 
current three- wire 
system, at 230 and 
460 volts; his 
scheme was ap- 
proved by the Board 
of Works, and the 
work was put in 
hand. In carrying 
it out, Mr. Black- 
man has had the 
very able assistance 
of Mr. D. M. 
Macleod, distribut- 
ing engineer, and 
Mr. T. Roles, gene- 
rating engineer, who 
superintended the 
installation of the 
plant and cables in 
their respective 
departments, under 
the borough elec- 
trical engineer. 
Supply commenced 
in October, 1900. 

The central por- 
tion of the area is 
fed directly from the 
generating station, but owing to the elongated shape of the 
borough, and the large and increasing demand for power in 
the docks at its southern extremity, it has been found neces: 
sary to adopt high pressure transmission on the direct cur- 
rent system for the supply of this region. For this purpose 
the pressure is raised to 1,590 volts at the generating 
station, and lowered to the standard value in a reducer house 
in Millwall. 

The first instalment of plant had a capacity of 600 Kw.; 
but applications for supply were filed in unexpectedly large 
numbers, and before the erection of the plant was 
completed, large extensions had to be put in hand. The 
additional generating plant had a capacity of 1,000 kw. ; 
the storage battery was duplicated at the same time, and the 
whole of the space available in the original buildings was 


& Poatrr 5C0-kKw. GeneratTina SETs. 


taken into use. Further extersions are now under con- 
sideration, and judgivg by the progress of similar under- 
takings elsewhere, these will shortly become imperatively 
necessary. 

The power station is situated in Glaucus Street, near the 
ceutre of the area supplied, and close to the Limehouse Cut, 
from which water for condensing is obtained. Between 
the works and the canal is the Council’s depét and refuse 
destructor. The site consists of made ground, which has 
necessitated some extra outlay on the foundations. The 
buildings are of plain design, of stock brick, and consist of 


- engine room, with battery overhead, boiler house, offices for 


the engineers and the commercial staff, stores, test 
room, &c. 

The first floor of 
the offices, the floor 
above the coal 
bunkers, the flat 
roof of the pump 
house, and the 
switchboard _plat- 
form in the engine 
room are all upon 
approximately the 
same level, and in 
direct communi- 
cation with each 
other by means of 
light iron bridges, 
which cross the 
boiler house and 
engine room, pas- 
sing over the top 

_of ‘the boilers in 
the one case and 
over the  Belliss 
engines in the 
other ; this arrange- 
ment has been 
found exceedingly 
convenient, because, 
in the event of 
anything going 
wrong, the bridges 
afford a view of 
practically the 
whole of the 
station, and exceedingly quick access to any desired part. 
The boiler house measures 73 ft. by 80 ft. wide, and 
31 ft. high, with a louvred glass roof. It contains six 
Babcock & Wilcox boilers, fitted with superheaters, and 
working at 180 Ibs. per square inch. Four of the boilers 
have each a heating surface of 2,010 sq. ft., and a grate 
surface of 34 sq. ft., and evaporate 6,000 lbs. of water 
per hour each ; the remaining two have a heating surface of 
4,020 sq. ft. and a grate surface of 74 sq. ft., and are rated 
at 14,000 lbs. of water per hour each. All the boilers are 
fitted with chain grate stokers, driven through a Hans 
Renold chain by either of two shunt-wound motors, of 
5 B.H.P. each, which run at-450 r.p.m., and are geared down 
to 40 r.p.m. Each boiler is provided with a small dead- 


weight safety valve, and a larger one which discharges into 
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the open air, the former being adjusted to blow off first and 
give warning. High and low water alarm whistles are also 


Drirect-DrIvEN AIR AND CIRCULATING Pumps. 


provided. Behind the boilers are the flues, and beyond 
these the economisers, of Messrs. Green’s make, with 456-.tubes 


in all. The chimney is 150 ft. high 
and 8 ft. in diameter inside. The 
coal used is small double - screened 
north country nuts, and no trouble 
has been experienced through smoke 
emission. 

Opposite the boilers is a coal bunker 
of 800 tons capacity, constructed. of 
steel and concrete, and entirely en- 
closed to prevent dust from entering 
the works. A coal conveying plant 
is to be erected to bring the coal from 
the wharf on the canal to the bunkers. 

On the top of the bunker is a 
Guttmann apparatus for softening the 
make-up feed water, which is obtained 
from the East London Water Co.’s 
mains ; in this apparatus the water is 
boiled by means of live steam with a 
solution of soda ash, which is auto- 
matically introduced by means of a 
float valve. The impurities are either 
precipitated in the boiling tank, or 
are removed by a filter consisting of 
eight divisions filled with wood wool. 
This apparatus was supplied by Messrs. 
Babcock & Wilcox. 

- The steam piping consists of steel 
pipes, covered with lagging by Messrs. 
Pidduck & Co., and fitted with straight- 
through Marchant valves with remov- 
able seats, cast-steel bodies, and bye- 
passes. The arrangement of the 
piping is very simple, there being a 
single longitudinal pipe, from which 
tees are taken alternately to the 
boilers and the engines. Each engine 
can be supplied from a single boiler, 
if required, and any boiler and engine 
can be isolated by closing a valve on 
the tee-piece. Horizontal expansion 
bends are used where required. Super- 
heated steam is invariably used, and 
has always g?ven complete satisfaction ; 
the temperature of the steam at the 


engines is about 500° F. Ample means are provided for 
testing the temperature, mereury pockets being inserted in 


the main range and near the engine stop valves. Large 


mercury and dial 


thermometers are constantly in use. The 
joints are made with Taylor’s corrugated 
brass rings, which have proved exceedingly 
efficient. The pipes are slung from 
brackets fixed to the walls, and the 
suspension rods are bedded on spiral 
springs, to prevent the transmission of 
vibration to the structure. 

The feed water for the boilers ig 
derived from the hot wells, and is sup- 
plied by two electrically-driven feed pumps 
made by Messrs. Mather & Platt, on 
Chorlton’s patent system. Each of these 
is capable of delivering 24,000 Ibs, 
of water per hour to the boilers against the 
working pressure, and is driven by a 
12-B.H.P. motor running at 470 r.p.m. 
through single reduction gear, giving a 
speed of 105 r.p.m. on the pump shaft, 
The pumps are of the variable-stroke 
type, the throw of the plungers being 
variable from zero to about 4 inches, 
The regulation is effected by rods and 
levers from the stoking floor, which act 
on a brake drum and operate a differential 
gear. The speed of the motors remains 
constant at all loads. It is interesting 
to note that the stokers are able to 
gauge the output of the pumps by the 
readings of ammeters in the stokehold, 
in circuit with the motors. There is also 


a Weir steam pump, capable of) delivering 100,000 lbs. 


of water per hour. 


Bascock & Witcox with CHaIn STOKERS. 


The feed water piping is so arranged that the boilers may 


be fed direct, or through one or both of the economisers. 
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175 
176 
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BRSERRE 


Place. Supply Authority. opening 
| | 
PROVINCIAL. | 

MIDDLESBROUCH .. Corporation .. re 
MIDDLETON .. .. | Corporation... 1908 
MONMOUTH .. | Corporation | 1899 
MONTROSE .._ .. | Angus Electric Lt. and Pr. Co. | 1901 
MORECAMBE | Corporation 
MORLEY .. | Corporation .. 1898 
MOTHERWELL .. | Corporation .. 1901 
NELSON .. Corporation .. | 1898 
NEWCASTLE-ON-TYNE & District Elec. Ltg. Co... 1889 
NEWMARKET .. . | N. Electric Light Co. 1899 
NEWPORT (1.W.) I of W. Elec. Lt. & Pwr. Co. 1901 
NEWPORT (MON.) .. Corporation .. | 1895 
NEWTON ABBOTT Urban Elec. Supply Co. 1902 
NORTHALLERTON ..  N. Elec. Light & PowerCo... .. 1899 
NORTHAMPTON -. | N. Elec. Light & Power Co. .. 1891 
NORTHWICH |N. Elec. Supply Co. .. 1837 
NORWICH “Corporation... 1898 
NOTTINGHAM Corporation 1894 
NUNEATON” Urban District, Council 1897 
OCMORE VALLEY 0.V. Elec. Lt. and Pr. Supply Co. 1891 
OLDHAM = - _ Corporation 1894 
OSWESTRY O. Elec. Light and Power Co.. Ltd. 1895 
OXFORD. Oxford Electric Co. 1892 
PAISLEY - Corporation .. 1899 
PARTICK. - ‘Corporation .. 1902 
PEMBERTON .-- | Urban District Council 1902 
PEMBROKE (DUBLIN)... Urban District Council 1900 
PENARTH .. P. Elec. Lighting Co... 1901 
PERTH ..- , Corporation .. ae oe ee | 1901 
PLYMOUTH Corporation 1899 
PONTYPOOL .. .-  P. Elec. Light & Power Co. .. 1893 
PONTYPRIDD | Urban District Council 1902 
PORTSMOUTH .. Corporation .. 1894 
PRESCOT oe -- | British Insulated Wire Co. .. 1891 
PRESTON -» ++ | National E'ec. Supply Co. 1892 
QUEENSTOWN = Cork Elec. Tys. and Lighting Co... 1900 
RATHMINES ..  -- Urban District Council 1909 
READING | RB. Elec. Supply Co. 1994 
REDDITCH ++ Urban District Council 1899 
REICATE -- . ee | Corporation .. 1901 
RHYL he ee Urban District Council 1901 
RICHMOND (SURREY).. |B. Elec. Light and Power Co. —.. 
ROCHDALE -- Corporation .. 190) 
ROSS .- | Ross Electric Light & Power Co. 1902 
ROTHERHAM .. Corporation .. | 1901 
ROTHESAY +» | Corporation .. 1899 
ROTTINCBEAN New R. ElectricityCo. .. | 1895 
RUCBY..  -- | Urban District Council... | 1908 
RUCBY SCHOOL as | R. School Elec. Lighting Co. | 1896 
RYDE & ST. HELENS .. | I. of W. Elec. Lt.& Pr.Co.* 1908 
ST. ANNES-ON-SEA .. Urban District Council .. +1901 
ST. AUSTELL .... | Su A.& Dist.E.L.& P.Co. | 1998 
SALE -- Urban District Council 1908 
SALFORD. . Corporation 
SALISBURY... -. | 8. Elec. Light Supply Co. .. 1898 
SCARBOROUCH. .. | 8. Electric Supply Co. 1898 
SHANKLIN, » SAG TAKE | I.-of-W. Elec. Light and Power Co. 1901 
SHEERNESS County of Kent E. P. D. Co. ++ | 1902 
SHEFFIELD ..  .. Corporation .. at 
SHIPLEY .- oie Urban District Council 1901 


SHREWSBURY .. 


| Corporation 


| 


Boilers and Auxiliaries. Engines, Generators. 

4 Lanc., stokers and econ. .. va +» 1 Davy Bros. vert, triple, 1 Browett Jackson, 4 Witting .. a 
| comp. 2 Browett triple 

3 Lanc., suphtrs., surf. cond. 3 Belliss.. Siemens 

2 Cornish, 1 loco. 4Ransomes ., es 4 Siemens 
W. 2 Belliss.. ee | 2 Parker.. 

2Lanc.,2B.&W. .. Peache, 2 Parsons turbines 5 Parker, 2 Parsons 

2 Lanc., stokers and econ. .. 2 Pollitt & Wigzell, 1 Belliss -. | 3E.C.C.,1 Fowler .. ‘ais e 


| Pressure | Frequency 
Engineer. | of supply, and 
| volts. Phase. 
| H.M. Taylor .. 2206440 Direct .. 
| 
| S. Pauls.. 220 & 440 Direct 
W. Blake 100 & 200 60—, 1-ph> 
Harold Hale 240 & 480 = Direct 
| R. Pape .. 229 
J.E. Ellis 100 & 200 1-ph. 
§.E. Britton ..  230&460 Direct .. 
W. A. Fraser 230 Direct 
W.D. Hunter .. 1004.c.; 89—, I-ph. 
& 240 D.c 
F. A. Simpson .. 210 Direct 


F.T.Crowe . 


H. Collings Bishop 
F. C. Pay so 
|F.R. Batty .. 
G. H. Jackson .. 
_ W.Boyd, Res.Eng. 
F. M. Long 
H. Talbot 
| S. C. Gibson 
T. Thomas 


S. W. Newington | 
E. B. Smith 
F. H. Francis .. 
F. Parkinson 
H. B. Maxwell .. 
| T. Partington 
| 8. L. R. Price .. 
| S. G. Leech 
J.Lambert .. 
| J.C. Gill 
E. G. Okell 
G. A. Maquay .. 
R. P. Wilson, cons.) 
W. S. Foale 
R. P. Nash 
J. H. Tonge 
W. H. Joyce 
G. F. Pilditch .. 


A.T. Cooper .. 

W.J. Ferguson. . 
_ W.S. Ross 

E. H. Wright .. 

M. C, Fiemyng.. 

C. C. Atchison .. 

Cc. R. Montgomery, 
| Ed. Cross. | 
E. B. Stiven 


A. Jupp .. 


| A. E. Lee 
| Merritt .. 
| J. H. Clothier .. 
J.M.Coon .. | 
‘E.M.Hollingsworth, 
| c.3. Wood... | 
| O.D.Taite .. | 
| A.B. Randall .. | 
¥. R. Batty 
| Holden 


(Man. & Eng.) | 
T..A. Cunliffe .. | 
8. E. Fedden 

| Schofield | 
Cc. M.. Jehnston 


280 & 460 


249 & 480 Direct 
100 & 200 87-5—, 1-ph 
240& 480 Direct 


220 Direct 
210 & 429 = Direct 
220 & 440 Direct 
110 & 229 Direct 
200 & 400 | Direct 
220 & 440 Direct 
100 to 220 2-ph., 
105 & 210 
220 Direct .. 
109 Direct 


200 A.c.& 50—, 1-ph. 
220 D.c. 

240 & 480 Direct .. 
Direct 


220 & 449 Direet 


| 230 & 460 Direct 


239 & 460 Direct 


200 Direct 
100& 290 50—, 1-ph. 
102: Direct 


230 & 460 Direct .. 


3 Lanc., B. & W. and feed htr. 
2 Lanc.. stokers, econ., destructor .. 
8 Lanc. and econ. 


| 8 Paxman (2 loco., 1 Econ.) .. 


2B. & W., suphtrs. 


2 B. & W., stokers, suphtrs., and feed htr. 
8 Lanc., stokers, jet cond., econ. .. ee 


1 Paxman Economic, 1 Robey loco. 


_ 8 Lanc., 2 B. & W., stokers and econ. és 


100 50—, 1-ph. | 
100 106—, 1 ph. 
250 D.C. & direct 

250 50—, 1 ph. 


& direct 
230 & 430 | Direct 


220 & 440 Direct 
200 & 409 | 67~, 1 ph. 
& 


direct 
200 56—. 1 ph. 
200 50—, 1 ph. 
230 


110 & 220 Direct 
440 Direct .. 
230 Di ect 

230 & 460 | Direct 


- | 230 & 460 Direct 


100 Direct 


7B. & W., 4 dryback marine. econ. 
16 Lanc., 14 dryback, econ., feed. htr. 


8 B. & W., economiser, ejector cond. a 
2B.& W. oe se oe oo 

8 Lanc., cond. .. es ee 

2 Multitubular, 2 B. & W., ch. gr. stoker.. os 


5 loco., 2 Economic; surf. cond. .. 
6B. & W., stokers .. oe 
4B. & W., econ. ee ee 

2 Lanc., surf. cond., clg. tr. .. os 


8 Lanc., 1 B. & W., stokers, econ., jet cond. 
2B. & W., feed htr.. . 

4B. & W., swf. cond., econ. 

4 Lanc., ejector cond., econ. 

9 Lanc., stokers, econ., ejector cond. oe ous 
8 loco., feed htr. 
3 B. & W., econ. oe 


14 Lanc., stokers, econ. cond. 


4 Lanc., stokers, suphtrs., econ., surf. cond. 
elg. tr. 
6 Lanc., 8 dryback marine .. aie ae 


oe 


*|2B.& W. ie 


3 Lanc., stokers and econ. .. 


4 Lanc., 2 B. & W., econ , suphtrs. 


' Dowson Gas Plant .. 


2B. & W., suphtrs., econ. and detartariser 
4B. & W. 


8 Penman, dryback, 8 Paxman Economic i 


5 Lanc., stokers, surf. and ejector cond., econ. .. 


| Marshall loco-type .. ee 


200 50—, 8-ph. | 


| 100—, 1-ph. | 


| Dryback marine 


| 16 Lanc., stokers, jet cond., econ., aux. plant | 


| 4Lanc. Meldrum urnaces, econ. .. 


| 3B. & W. 


100 
240 & 480 | Direct, & 
| 50—, 1 ph. | 
240 
100 Direct .. 
230 & 460 Direct .. 
230 & 460 Direct 
220, 440 D.C.,, 75—, 1-ph. 
2004.c. & direct 
210 Direct 
220 Direct 
100 & 200 g3—, 
240 & 480 Direct .. 
230 & 460 | Direct 
100 & 200 | 50—, 2-ph. 
230 460 Direct .. 


| Direet 


| 8 Lance., econ., suphtr., destructor. . 


5 Lancashire .. as oe 


. 
. 


1 w.t., 1 Paxman .. as 


Dowson Gas Plant .. ee aia ee 
2 Tangye gas producers, w. vert. boilers, Klein 
elg. tr. Motor-drn. cireg. 


4 Lanc., 2 B. & W. cond & econ., destructor .. 


2 British Schuckert Motor Generators. 


motor driven 


4B. & W., suphtrs., chain grate stokers, ejector 


cond. 
2 Dowson gas generators .. oe ee 


3 B. & W., suphtrs., surf. cond., clg. trs. 
5 B. & W., 8 marine, stokers & econ. 


4B. & econ. 


. 27 Willans 


. | 8 Browett-Lindlty 


6 Willans 
83 Willans 


14 Parsons turbines .. 
2Willans,1 Allen .. 
Belliss, 2 compound .. oe 


4 Uskside Eng. Co., 1 Brush, 3 
Fowler, 1 Belliss 


_ 2 Belliss. . 

1 Alley & MacLellan, 1 Willans, 1 
Robey 


4 Crossley (gas), 1 Stockport (gas) . . 
13 Willans 
Willans, 1 Restler .. 
1 Robey, belted; 2 Paxman .. 
10 Willans ae 
2 Marshall undertype, 2 Belliss, 
1 Scott & Mountain 


5 McLaren vert. triple exp. 1 | 
Willans 


' 1 Adamson hor., 3 Ferranti vert. & 


1 Peache 
4 Belliss. . 


2 Belliss vert. comp. .. oe 


2 Easton Anderson & Goolden 


“| 2 Brush Universal 


4 Willans oe 

4 Willans 

5 Belliss, 2 Ferranti .. 
4 Willans 

3 Coombe-Barbour 

5 Yates and Thom, 1 Parsons | 


turbine 
8 Browett-Lindley, 1 Alley and , 


Maclellan, 1 Ferranti 
5 Belliss, 3 Willans .. 


2 Belliss od oe ee 


| 3 Willans wa ee 


8 Fowler hor., 5 Belliss vert. 


4 Peebles 


'2 Clark-Muirhead, 2 Siemens, 


4 Mavor & Coulson, 2 Lanc. Dyno 


_ Co. 
' 3 Peebles 


14 Parsons 
2 Parker, 1 Allen 
4 Parker . oe 


1 Mordey, 7 Hall (Fowler), 1 Sie 
mens 
2 Parker 


1G.E.C., 1 E.C.C., 1 Crompton 


4 Crompton, 1 E.C.C... 
5 Laurence-Scott, 1 Mather & Platt 


14 Laurence-Scott, 2 Siemens (4 
steam balancers) 
27 Siemens .. 


1 Johnson & Phillips, 1 Siemens, 
1 Clarke-Chapman 
1 Parker, D.c.; 2 Siemens 


C. Hall & Siemens .. oe 


2 Parker, 1 Siemens, 1 Scott & 
Mountain, 1 MacClure 

| 6 Electric Construction Co. . ie 

3 Ferranti & 2 Schuckert oe 


2 Mather & Platt 
4 Easton Anderson & Goolden io 


| 2 Brush .. oe oo 
' 8 Peebles, 1 Brit. Elec. Plant Co. .. 


2 G.E.C., 1 Peebles & 1 Crompton .. 
6 Fcrranti, 3 Westinghouse .. 


3 Crompton, 1 Parker 


8 Greenwood & Batley 


4 Ferranti, 1 Brown, 1 Parsons 


1 English Electric, 1 Peebles, 
Ferranti, 2 Johnson-Phillips 


no 


E.C.C. direct, 2 E.C.C. 
2 B.T.H. ° 


2 Mather & Platt, 1 Dick Kerr. 
3 Fowler, A.c, 8 E.C.C. and 1 


Siemens direct 
8 Joh & Phillips, 1 E.C.C. 


8 Premier, 1 Willans, gas engi 
8 Allen vert.comp. .. 
8 Alley and MacLellan a me 


5 Paul vert. comp., 2 Brush Uni- 
versa 

2 Belliss, 2 Browett-Lindley 

2 Tangye open vert. .. 

6 Allen vert.comp. ee oe 

2 Alley & Maclellan comp. tandem 

1 Browett-Lindley, 1 Belliss oe 

4Willans 

2 Crossley we 

23-cyl. Tangye, vert. Reavell compr. 


for starting 
| 4 Willans 


ee 


| 8Fowler comp. (belt drive) .. 


6 Willans ee 


Manchester, at 3,000 Volts, 3-ph.,30— | 
8 Browett-Lindley, 1 Mather & 
Platt 
4 Belliss, 1 Gilkes turbine .. 


2 Crossley, 1 National, gas 


6 Parsons turbines .. oe 


| 1 Ferranti, 5 MtLaren, 2 Parsons, 1 
Brush, 1 Brovett- 


- 18 Parsons turbites .. 


| 1 Flather, 1 Silvertown 
43B.1.H... 
| 1 Brush, 1 Nalder & Harrison 


. 4M. &P., 2 English Electric 


8 Parker.. 


3 E.C.C... 


' 8 Lancashire D. & M. Co. 


5 Clark-Muirhead, 2 Brush .. ee 
2 Siemens, 2 Johnson-Lundell 

2 Silvertown 

7 Allen, 1 Siemens 


2 Parker.. oe oe we 


2 Parker.. 
‘9 Parker, 2 English Electric. . ry 


oe 


}1 Crompton, 2 Kapp, 1 Veale 


Energy'supplied in bulk by Trafford nnn Light Co., of Trafford Park, 


9 Mather & Platt os oe 


2 Newton Elec. Works, 1 Bruce 


all belt 
| 6P. ‘arsons 


| Ferranti, 2 Parsons, 2 C. C., 
Brush 


rus 
3 Parsons 


\ 
| | 
~ 
| 
| ee | oe ee ee of 
Ts 
| 
se ee ee ee oe oe oe 
engines 
Mave: 


SUPPLY WORKS THE 


ITED 


Total | Max. load | Total Private | Lamps : | f | PENCE PER Unry 
Generators. | Capacity | recorded Battery Capacity and Output. Mains, capital supply, added Public No.and H.P.| Price charged | Systemof Units sold | j , 
| inkw, | in kw.. pied | expended. eqvt.8c.p. during | lighting. of motors. | per unit. charging. | during year. Av. price Work: 
lamps. year. | | obtained. Cost 
| | | 
| | | 
i 
4 Witting .. ee 1,000 596 Hart, 100 kW. for5 hrs. .. Paper covd. triple cone, fdrs. and dist., B.I.W... .. £68,640 | 33,335 14,€88 | in 40=122 w.P. | Ltg. & 24., pr. | Max.demand| 446,400 3.53 1.21 
| | | 2d. . | &flatrate | 
768 Tudor, 50 Kw. for 10 hrs. Glover, armd., 3-core. . £36,000 | 4,186 oe 9 are | 5=8 .. Ltg. 4d., pr. 2d. .. | Flatrate .. | 683,570 1.58 68 
ee ee 123 49.5 H. p. cone. ppr., I. p., v.r. and lead covd. ppr., Siemens | £17,000 | 2,954 165 | 120 inc. | 7=86 H.P... Ltg. 6d... | Flat rate .. 78,072 8.45 1.16 
132 65 P., 420 amp.-hrs. .. Triple cone. fdrs., 3-core dist., Callender. £26,610 | 5,744 4,356 678 ~ 8 | | 95=58 6d. & 4d. or Max.demand, 61,102 4.1 2.46 
| | or flat rate | 
Parsons 700 338s EPS, 290 kw. V. bit. cone. and single, in bitumen casing £62,000 | 13,248 es 10s Tare, 107 8=60 mr. .. "5a | Flat rate 193,414 5.6 3.06 
ine. : 
1Fowler .. 228 120 +» Cailender and Glover cone. .. £25,000 | 9,063 688 | HP... | | Lite. 54d. & 8d. | Sliding seale 180,826 3.38 2.49 
Coulson, 2 Lane. Dyno. | 245 P. S., 200 amp.-brs. Callender cone. andtriplecone. .. .. £51,000 | 20,608 12,518 | 61-399 H.P. | Ltg. 4d., pr. 24. & Flatrate .. 291,247 3.17 88 
| | 14d. | 
600 200 Tudor, 250 Kw. for 8 hrs. Callender solid system, 3-wire .. .. £59,000 446 4,978 | 12arc,24inc. 90H.P. .. | Ltg. 44d. to 3d., pr. | Sliding scale 331,194 
tr. 2d. 
2,500 1,600 V.r. in®pipes, A.C., v.r. in troughing, D.c, £241,143 86,463 24,882 50=600 H.P. | 44d., pr. 24d., Flat, w.dis., 2,058,834 2.97 92 
1d. r. on m. d. 
Allen oe 210 124 Callender, fdrs. triple cone., dist. 8-core, all lead covd. £28,313 9,591 2,611  12are | 2=53 =P. . | Ltg. Td. & 4d., pr. Max. demand 
and armd. direct. | 44.4134. 
390 82 D. P., 400 amp.-hrs. .. Triple armd. direct; | £29,720 6,540 3,040 30 are. 14=41n.P...  Ltg. 7d. & 4d. or 6d., Max. demand 88,874 
, = trunk main to Cowes, solid ; Callender | r.4d.&14d.or24d. & flat rate , 
7 Hall (Fowler), 1 Sie- 1,050 749 Chloride, 1,530 amp.-hrs, Siemens and Glover .. we £103,000 44,017 8,483 76 are,6 inc. 16=COHP... Pita. 54d. 3a., pr. | Sliding scale 
2d. to 1 
180 D. P. 350 amp.-hrs. .. +» Single cables laid solid, Callender Ltg. 7d. & 4d.. pr. | Max. demand 
| | 4d. & 14d. 
E.C.C., 1 Crompton 149 60 Tudor, 420 amp.-hrs. .. and overhead, twin and cone. ppr. £8,700 3,600 100 2Gare, €8ine. 15=22H.P... | Ltg. 6d., pr. 4d. Flat rate with 
lead covd. underground | disc. 
LE.C.C... 790 430 Tudor, 34 Kw. for 5 hrs. Bare copper andsome cone. laid solid .. £85,486 32,967 8,745 65=104H.P. Ltg. fd. & Max. demand 338,541 4.7 1.22 
. 2d. flat rate & disc. 
‘Scott, 1 Mather & Platt 259 141 Chloride, 32 kw. for 3hrs. .. Triple conc. armd. B.I.W. .. £23,000 9,909 70C ine. | 98—141 Liz, @d. & 4d., pr. | Max. 142,524 
| 2d. & 1d. 
2 Siemens (3 2,100 1,368 E. P.S., 100 kw. for3 hrs... BarecopperandB.I.W.  .. ad £150,000 68,255 9,321 143=€62 H.P. Ltg.5d., pr. 3d told. Flat rate .. 
7,402 4,558 s., hrs. Ltg. & Callender, v. bit. armd. and solid .. | £374,478 205,701 88,431 156are. .. 392=1,345 Ltg. 5d. & Max.demand 6,510,476 2.19 
Kw. hrs. Tre. | r. 14d. 
& Phillips, 1 Siemens, 300 172 Hart, 40 kW. for 3 hrs. Triple conc. ppr.; fdrs. in ducts; dist. armd., triple £23,000 = 11,084 5,409 § 20are 17=96 HP... 6d. & x or 5d. Max. demand 108,383 4.27 1.554 : 
Chapman ' conc. direct ; Johnson & Phillips and Callender or flat rate 
.C.; 2Siemens A.c. .. 120 80 Bare copper overhead, and cone. fdrs. .. £8,000 3,000 60 | 190 ine. 6d. & 8d. Flat rates & 
contract 
lemens .. oe +» 1,332 . Bare cpr., v.r. and B.I.W. in pipes and solid £66,424* = 40,000 | 28 are 26 #H.P. 4d. & 2d. Max. demand 
1 1 Scott & 258 109°. P. S. 120 amp -hrs. Callenderand Glover.. .. ee £9,769 3,630 8=12 HP... | 7d. & 34d. .. Max. demand 
onstruction Co. .. ee | 825 804 E. P. S., 30 KW. for 5 hrs. H.p. fdrs., v.r. and diatrine, l.p. dist.armd. .. £119,866* 48,005 | 6,404  32are,48ine. 29=75 HP. Ltg. 6d., pr. 4d. & Flat rate 668,177* 5.4* 1.6€* 
| d. 
2 Schuckert 1,700 527 Callender, v. bit. cone. fdrs., conc. armd. dist., twin £121,000 50,0 0 17,000 | €4 are* 80=175 an Flat rate 31,737 3.85 
| are, & ppr. armd. conc. fdrs. & dist., Glover | 
ee as + 450 220 Tudor, 600 amp.-hrs. .. Fars. in ducts, dist. solid, all triple cone. lead covd. £47,009 14,022 7,301 | 76 arc | 23=85 n.P. Ltg. €d. & Id. cr Max.demand 320,000 2.7 85 
Platt 200 B.LW. | 34d., pr. 2d. & flat rate 
98 Tudor, 480 amp.-hrs. .. B.I.W. cone. and single lead covd. ppr. £22,700 4,564 | 4,024 18 arc, 320inc.) | Ltg. 8d., pr. 14d... Flat rate 106,580 1.06 
derson & Goolden 300 101 Chloride, 400 KW. hrs. Callender, triple cone. solid in wool £39,500 6,336 1,662 | %4are,10linc. ..  Ltg. 444., 3d... | Flat rate 141,025 3.76 
ms s¢ 100 46 Hart, 210 amp.-hrs. 7 lead covd., fdrs. teiple conc., dist. 3-core solid in 2,391 6 are 7d. & 3a. Max. demand 
Brit. Elec. Plant Co. .. 675 301 «EP. S., 600 amp.-hrs. Triple cone. fdrs., v. bit. dist. solid, Callender, armd. 19,830 7,280 | T0arc, 167ine.. 15=110 uP. | Ltg. 44d., pr. 2d... Flat rate 
les & 1C to tor ares, triple, lead covd. for ine. Itg | 
Peebles rompton.. + 360 274 Pritchetts & Gold, 112 Kw. V. bit. fdrs. solid, single dist. in Callender-Webber £38,706 9,935 4,135 | 12are 8=9H.P. .. Ltg. 5d. & 44d., pr. Seale and flat 133,224 4.2 2.9 
 Westingh 300 for 6 hrs., tr., 60 KW. hrs. casing | | ra 
estinghouse.. 897 Tudor, 237 Kw. for 5 hrs. Ppr. lead covd. cone. fdrs., B.I.W. and Callender £126,000 30,6 8,200 | 73 arc 78=1,700 Lg. pr. 3d., | Flat rate 1,279,743 3.28 1.22 
1 Parker “see 161 108 = Tudor, 750 amp,-hrs. .. Bare cpr. and Callender armd. £11,500 6,331 181 Gare 8=5 HP. .. | Lig. a. & 44d., pr. | Flat rate 70,638 5.81 2.29 
Brown, 1 Parsons .. 2,386 1,862 Tudor, 1,600 amp.-hrs. Rubber, ppr., and diatrine .. £180,000 115,158 14,202 | 264 arc, 107 102=1C1  Ltg. 44d. & 4d., pr. Flat rate 
| ine. 1 
1, 1,075 525 B.L.W.conc.armd.solid .. | £45,000 6,800 1,300 23 arc, 321 g4—S20m.P. Ltg.5 & 3d., pr. ld. Max. demand 
J - ine. & flat rate 
cha. | 1,970 Tudor, 600 amp.-hrs. .. Bare cpr. and ppr.; A.C. mainscone. .. «+ £12,750 | 58,779 8114 42 are ' Ltg. 1d. & 4d., pr. | Max. demand 
14d. & sl. scale 
oe | 100 52 Tudor, 280 amp.-hrs. .. V. bit. single solid .. ee £22,000 2465 1817 15 .. | 8d. & 3d. Max. demand = 
Platt, 1 Dick Kerr. 750 256 Tudor, 100 Kw. for 4 hrs. B.L.W. ppr. triple conc... £74,261 14,084 8,995 | 108 arc, 273 3=9H.P. ..  Ltg. 44d., pr. 8d... 422,769 Priv. 1.23 
| | ine. | Pub. 2. 
“ c 4 8 E.C.C, and 1 1675 ' Tudor, 160 Kw. for 24 hrs. .. Cone. and single lexd covd. and armd. .. re +» | £112,750 61,454 | 18,670 134=€40 o.P.| 6d. to 14d... Sliding scale 680,654 4.08 1.07 f 
Phillips, 1E.C.C, 459 184 Henley & Glover paper £19,976 11,942 2,084 inc. .. 20=117 HP. | Ltg. 54d.,&5d., pr. | Flat rate or 225,143 2.93 2.07 
| 2d. to 1d. 2-rate meter 
230 127 Callender lead covd. bit., conc. .. £30, | 12,200 5,786 4inc.(7amp.) 8=148.P... | Ltg.7d.& 4d, pr. Max. demand 
& M. Co. 495 Hart, 490 amp.-hrs. Triple cone. fdrs, and dist , solid .. £22,898 2,100 |58are | Od. & Bd. or 44d... | Max. demand 
| and flat rate 
head, 2 Brush .. 583 365 E P.S., 1,000 amp.-hrs. Bare cpr. Glover, Henley, and £83,080 26,540 4,470 10=15 uP... Ltg pr. 3d. .. Flat rate .. 828,824 
Silvertown; Callender soli j 
Johnson-Lundell 1,144 Ltg.185,  Pritchetts & Gold, 600 amp.- . Diatrine ppr. and fibre, B.I.W. ppr., lead covd., fdrs. £49,839 ie re as | Ltg. 6d. & 2d. or 44d., Max. demand Ltg. 207,126 3.29 1,42 
Tr. 250 | rs. single in pipes, dist. armd. direct pr. 2d. to 14d. & flat, pr.s.c tr. 216,263 1.5 
80 18.8 Hart, 390 amp.-hours, or 160— Silvertown vule. rnbber, laid solid .. ee £4,000 1,590 hie ee 1=2n.P. .. | Ltg. 7d., pr. 3d. .. | Flat rate 
for 1 hour 
mens 732 161 57 Kw. for 5 hours Callender, vule. bit,; Glover Diatrine £89,777 13,123 | 3,922 =4744.P. | Ltg. 44d. to 4d., Flatrate with 179,841 3.8 1.28 
| | r. 14d. discount 
24 B.I.W. lead covd. armd. direct, lead covd. in pipes £3,090 56 35 arc, 22ine. ee 
on pier | 
silvertown 43 B.L.W. ppr., lead covd. in pipes .. 1,009 | 14 ine. Flat rate .. 
ee 420 .. St. Helens Cable Co., laid solid .. ae | 20 are wat | Ltg. 6d., pr. 34. .. | Flat rate 
alder & Harrison 85 61 Glover ppr., lead covd., armd. direct £4,000 5,000 4d. & fixed charge.. | Hopkinson 43,317 
| | | 
oe 209 D.P. ce'ls, 300 amps. max. | Fars. triple cone.; h.p. fdr. cone. ; dist. 3-core; lead 8,500 All | St.H.,3line.  5=44H.P... | Ltg. 7d. & 4d.or6d., Max. demand 
discharge covd. and armd., direct ; Callender j | 8 Nernst.. pr. 4d. & 14d or 24d. & flat rate 
nglish Electric. . 580 127 Tudor, 25 Kw. for 6 hrs. Cone. fars. and 3 single dist., solid in wood; B.I.W. and £24,300 | 10,822 | 4690 | 5=16} 74. &2d.or 54d. Max.demand 155,555 4.18 1.12 
Callender I | } | 18 Nernst pr. 24d. & flat rate 
2 Kapp, 1 Veale 95 co | Calum £6,000 14 Ltg. €4d. & 84d. .. Rebate... 
English Electric .. 1,340 776 Chloride, 260 KW. for 3 hrs... Ppr., lead covd. B.IW., fdrs., single and triple cone. £100,176 29,913 10,225 | 85are,71inc. 69=390 Ltg. pr. 24. & Ltg. flat, pr. 
| solid, dist, single, solid cone. and single armd. direct | td. | max.demand 
» of Trafford Park, 10) 21 Battery under consideration Paper, ‘lead covd., laid solid in wood ;B.I. & Helsby ..| £7,000 8,500 | .. | 2are, 6 ine. ‘i 6d. & 3d. Max. demand , ee 
| 
1,209 Tudor, 1,800 Kw. hrs... , lead cova. ppr. single, fdrs. in ducts, dist. solid. £510,009 70,760 | 20,000 | 108 are ..  Ltg. 44d., pr. 2d... | Flat rates .. 
., lead covd. ppr. cone. in e.-ware pipes | 
580 224 315 KW. hrs... Callender, 3-core and triple cone. armd. direct .. £52,797 17,509 | 5481 | 148.. .. | 93=86H.P. | Ltg. 74. & Qd., Max.demand 225,450 4.06 1.89 
4d. & 1 
1 Bruce 94 44 Chloride, 500 amp.-hrs, .. Cone. lead covd. and armd. direct, B.I.W. £11,000 6,500 500 9=16 HP... 6d. & pr. | Seale 43,523* 2.93 
riven | 4d. & 2d. 
ve ee 1,085 528 és V. r. and ppr. fdrs. inc. i. pipes, dist. vy. r. and triple £65,000 45,855 158 16=604.P. Ltg. 7d. & 3d., or Max. demand 438,860 5.23 1.656 
conc. ppr. 64d. pr.2kd.  & discounts 
400 117s Tudor, 420 amp.-hrs... Callender cone. fdrs. and armd. dist. .. 8114 3,784 | 15 are, 853inc| 9=GH.P. .. | Ltg. 7d. & 4d., or Max.demand 143,520 3.48 L77 
| ine. pb. Itg. | | 6d., be “ad. & 14 or flat a 
| 860 Acc. Fabrik, 38) amp.-hrs. .. Single cables laid solid, Callender . . | Lig. id. iia 24d., pr. | Max. demand 
| | | | d. 4d. 
Parsons, 2E.C.C., 1 | 4,625 2,820 ., H. p. lead covd. ppr. cone., l.p. 3 core ppr. lead covd. .. £433,016 *130,992 131,838 106=432 Ltg. 4d., pr. 2d. .. Flat rate .. 
| (15 mo.) | 
720 392 Tudor, 750 amp.-brs. .. Triple conc. ppr., solid, Western Electric and Anchor £30,788 | 7,687 | 4,270  30arc 26=170 44d. & 2d., pr. 2d. Max.demand 301,369 1.76 1.03 
| & 1d. or 134., ie. 13d & flat rate 
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Cc. M.. Jehnston 


| & 20U 


210 


Direct 


Direct 


| 8 Lane., econ., suphtr., destructor. . 


4B. & W., econ. 


Parsons turbites .. ae 


recorded Battery Capacity and Output. 


Hart, 100 Kw. for 5 hrs. 


Tudor, 50 Kw. for 10 hrs. 
D. P., 420 amp.-hrs. .. 
E P.S., 290 Kw. 


E. P. S., 200 amp.-hrs. 


. 


Tudor, 250 KW. for 8 hrs. 
DP... ee 
D. P., 400 amp.-hrs. .. aa 
Chloride, 1,530 amp.-hrs, 
D. P. 350 amp.-hrs. .. 
Tudor, 420 amp.-hrs. .. 


Tudor, 34 Kw. for 5 hrs. . 


Chioride, 32 kw. for 3 hrs. .. 
E.P.S8., 
E. P.S., 265 Kw. hrs. Ltg. & 


200 Kw. hrs. Tre. 
Hart, 40 KW. for 3 hrs. 


100 KW. for3 hrs. .. 


E. P. S. 120 amp -hrs. . 
E. P. S., 30 Kw. for 5 hrs. 


Tudor, 600 amp.-hrs. . . 
Tudor, 480 amp.-hrs. .. 
Chloride, 400 Kw. hrs. 
Hart, 
E. P.S., 600 amp.-hrs. 
Pritchetts & Gold, 112 Kw. 
for 6 hrs., tr., 60 KW. hrs. 

Tudor, 237 Kw. for 5 hrs. 


Tudor, 750 amp,-hrs. .. 


210 amp.-hrs. 


Tudor, 1,600 amp.-hrs. 


Tudor, 600 amp.-hrs. .. 
Tudor, 280 amp.-hrs. .. 
Tudor, 100 Kw. for 4 hrs. 


| Tudor, 160 Kw. for 24 hrs. .. 


Hart, 490 amp.-hrs. 
E P.S., 1,009 amp.-hrs. 


gaa & Gold, 600 amp.- 


rs. 

Hart, 390 amp.-hours, or 160— 
for 1 hour 

E.P.S. 57 Kw. for 5 hours 


D.P. ce i 300 amps. max. 
dischar; 


Tudor, 3 aw. for 6 hrs. 


Tudor 
Chloride, 260 Kw. for 3 hrs... 
Battery under consideration 
Tudor, 1,800 Kw. hrs... ee 
D.P., 315 KW. hrs... 
Chloride, 500 amp.-hrs. 
Tudor, 420 amp.-hrs. .. 
Acc. Fabrik, 38) amp.-hrs. .. 


Tudor, 750 amp.-brs. .. 


Du 


| Total | Max. load 
ineer. of su i ‘Hari x. loa 
pineer. | | Boilers and Auxiliaries. Engines, Generators. 
Taylor 220 & 440 Direct 4 Lanc., stokers and econ. .. 1 Davy Bros. vert, triple, 1 Browett 3 Jackson, 4 Witting .. 1,000 596 
290 & 440 comp. 2 Browett triple 
Direct 3 Lanc., suphtrs., surf. cond. | 3 Belliss.. ee | 3 Siemens oe ee 768 
Blake 100 & 200 60—, 1-ph”) 2 Cornish, 1 loco. 4Ransomes ., 4 Siemens oe 123 49.5 
Hale 240 & 480 Direct 2B.& W. 2 Belliss. . | 2 Parker.. 132 65 
229 Direct 2 Lanc., 2B. & W. - 5 Peache, 2 Parsons turbines ote Parker, 2 Parsons 700 338 
100 & 200 F0—,1-ph. 2 Lanc., stokers and econ. .. Pollitt & Wigzell, 1 Belliss SE 228 120 
ritton 230 & 460 Direct 83 Lanc., B. & W. and feed htr. 6 Willans sy! aye — +.» 4 Mavor & Coulson, 2 Lane. Dyno. 900 245 
‘Ow 
raser 230 Direct 2 Lanc.. stokers, econ., destructor .. 3 Willans oe ee wi - | 3 Peebles os 600 200 
unter .. 89—,1-ph. §Lanc.andecon. .. 14 Parsons turbines .. .. 14 Parsons 2,500 1,600 
. fee 2i0 Direct 3 Paxman (2 loco., 1 Econ.) .. 2 Willans, 1 Allen 2 Parker, 1 Allen om 210 124 
249 & 480 Direct 2B. & W., stokers, suphtrs., and feed htr. Belliss,2compound .. .. 4 Parker... 390 92 
Bishop 100&200 875—,1-ph Lanc., stokers, jet cond., econ. .. Co., 1 Brush, 1 Mordey, 7 Hall (Fowler), 1 Sie- 1,050 749 
‘owler, 1 Bell i 
240& 480 Direct 2 & W., suphtrs. eo 2 Belliss.. 2 Parker 180 
atty 220 Direct 1 Paxman Economic, 1 Robey loco. 1 pies & MacLellan, 1 Willans, 1 1G.E.C.,1E.C.C., 1 Crompton 149 60 
ackson.. 210 & 42) Direct 8 Lanc.,2 B.& W., stokers andecon. 5 Willans 4 Crompton, 1 E.C.C... 790 430 
»Res.Eng. 220& 440 — Direct +» «4 Crossley (gas), 1 Stockport (gas).. 5 Laurence-Scott, 1 Mather & Platt 259 141 
ong 110 & 22) Direct 7B. & W., 4 dryback marine. econ. 13 Willans 14 Laurence-Scott, 2 Siemens (3 2,100 1,368 
pot 200 & 400 Direct 16 Lanc., 14 dryback, econ., feed. htr. 27 Willans.. 27 Siemens 7,402 4,558 
ibs 20 & 
pdson 220 & 449 Direct 3 B. & W., economiser, ejector cond. .. .. 2 Willans, 1 Restler .. .. 1 Johnson & Phillips, 1 Siemens, 300 172 
100 to 220 40—, 2-ph 1 Clarke-Chapman 
& 2B. & W. 1 Robey, belted; 2 Paxman .. 1 Parker, D.c.; 2Siemens A.c... 120 
MEALS | Divert SLanc.,cond... 10Willans C. Hall & Siemens 1,332 
ith 4 
mith 220 Direct 2 Multitubular, 2 B. & W., ch. gr. stoker. . +» 2 Marshall undertype, 2 Belliss, 2 Parker, 1 Siemens, 1 Scott & 253 109 
109 Disect 1 Scott & Mountain Mountain, 1 MacClure 
5 loco., 2 Economic; surf. cond. .. 5 McLaren vert. triple exp., 1 , 6 Electric Construction Co. . | 804 
Parkins 200 A.c. & Willans 
l-ph. 6B. & W.,stokers .. it hor., 3 Ferranti vert. & 3 Ferranti & 2 Schuckert 1,700 527 
faxwell.. 240480 Direct 4B. & W., econ. 4 Bellis. -- | 4 Peebles ee oe 450 220 
ington 230 & 469 Direct 2 Lanc., surf. cond., clg. tr. .. ee ee e+ 2Belliss vert. comp. .. 2 Mather & Platt 200 98 
Price .. | § i | 
220 & 449 Direct Lanc., 1 B. & W., stokers, econ., jet cond. 2 Easton Anderson & Goolden 4 Easton Anderson & Goolden .. 300 101 
pooh 230 & 460 Direct 2B. & W., feed htr... 2Brush Universal 2 Brush .. 100 46 
be 239 & 460 Direct 4B. & W., swf. cond., econ. 8 Peebles, 1 Brit. Elec. Plant Co... | 675 301 
ll i 
200 Direct 4 Lanc., ejector cond., econ. 4 Willans 2 G.E.C., 1 Peebles & 1 Crompton .. 360 274 
Dkell 1 2 ~, 1- ‘ 
00290  50—, 1-ph. 9 Lanc., stokers, econ., ejector cond. oo Belliss, 2 Ferranti .. .. 6 Ferranti, 3 Westinghouse .. 2,300 897 
faquay .. 109 i 
penny Direct 8 loco., feed htr. Yer (ean! ae 4 Willans 3 Crompton, 1 Parker . 161 108 
ilson, cons. c i 
Foal 1 j~, 1- 
. 00 50—, L-ph. 14 Lane., stokers, econ. cond. st 5 Yates and Thom, 1 Parsons | 4 Ferranti, 1 Brown, 1 Parsons 2,336 1,862 
Bash 100 A.C., 1 ph turbine 
250 D.c. kdirect | stokers, suphtrs., econ., surf. cond. Browett-Lindley, 1 Alley and , 1 English Electric, 1 Peebles, 1, 1,075 525 
lionge 250 50~, 1 ph elg. t | Maclellan, 1 Ferranti Ferranti, 2 Johnson-Phillips 
& dryback marine .. ++ Belliss, 3 Willans 2 Clark-Muirhead, 2 Siemens, 1,970 
9 E.C.C. di ty alt; 
2206440 Direct 3 Lanc., stokers and econ. .. |8Willans 2 Mather & Platt, 1 Dick Kerr. .. 750 256 
looper 200 & 409 7 i | 
4 Lanc., 2 B. & W., econ , suphtrs. 8 Fowler hor., 5 Belliss vert. 8 Fowler, Ac, 8 E.C.C. and 1! 1,675 
ergnson. . 200 86—. 1 ph Siemens direct 
vom. - ph. Dowson Gas Plant .. 3 Premier, 1 Willans, gas engi 8 Joh & Phillips, 1 E.C.C. 450 184 
200 50~,1 ph. 9B. & W., suphtrs., econ. and detartariser .. Allen vert. comp. 230 127 
right .. 230 , 
4B. & W. 3 Alley and MacLellan 8 Lancashire D. & M. Co. 495 
flemyng.. 110 & 220 i 
8 Direct +. 3 Penman, dryback, 3 Paxman Economic ++ 5 Paul vert. comp., 2 Brush Uni- | 5 Clark-Muirhead, 2 Brush .. ‘ 583 365 
whison.. 22)& Direct Vern: 

; *+ 5 Lanc., stokers, surf. and ejector cond., econ. .. 2 Belliss, 2 Browett-Lindley . 2Siemens,2Johnson-Lundell  .. 1,144 Ltg. 185, 
250 Di ect Marshall loco-type .. 2 Tangye open vert... .. 2Silvertown .. 80 
SS +» 230 & 460 i 

Direct 5 Lancashire .. 6 Allen vert.comp. se 7 Allen, 1 Siemens 732 161 
tiven 230 & 460 i 
| Direct Alley & Maclellan comp. tandem Parker.. 4 Py 
oe 100 i 
Direct .. | 1 w.t., 1 Paxman.. ++ 1Browett-Lindley, 1 Belliss .. | 1 Flather, 1 Silvertown 43 
200 | 
ee 100 | 
ee 100—, 1-ph. DowsonGas Plant ..  ..  .. Q2Crossley ..  «. 1 Brush, 1 Nalder & Harrison 85 61 
ferritt 240 & 480 pices, 4 2 Tangye gas producers, w. vert. boilers, Klein 23-cyl. Tangye, vert. Reavell compr. 2 Parker.. a Ta 200 
lothier .. 240 ph. __elg. tr. Motor-drn. centl. cireg. for starting 
| Dryback marine | 4Willans Pr Parker, 2 English Electric. . 560 127 
oon 100 i 
Direct -- Loco, we | 8Fowler comp. (belt drive)... | 1 Crompton, 2 Kapp, 1 Veale 95 
Hlingsworth, 230 & 460 | Direct 4 Lane., 2B. & W. cond & econ., destructor .. GWillans .. .. 4M. &P.,2English Electric .. 1,340 776 
od 230 & 460 i 
- Direct 2 British Schuckert Motor Generators. Energy'supplied in bulk by Trafford Power: '& Light Co., of Trafford Park, 109 21 
.. 220,440 D.c., 75—, ‘Manchester, at 3,000 Volts, 3-ph.,30— | | 
00a.c. direst” jet cond., econ., aux. plant | 8 Linley, 1' Mather & 9Mather& Platt .. .. 6,550 1,200 
Ban | 210 i 
Direct 4B. & W., suphtrs., chain grate stokers, ejector Baltics, 1Gilkes turbine .. . | 8 Parker.. 580 224 
irect 2 Dowson gas generators .. ne ++ | 2Crossley, 1 National, gas engi 2 Newton Elec. Works, 1 Bruce 94 44 
olden 100 & 200 gy Peebles, all belt driven 
4 Lane. Meldrum urnaces, econ. .. +» | 6 Parsons turbines 6 Parsons 1,085 528 
me Eng.) Direct 3B. & W. ++ |'8 Peache ie . , 3 Parker.. 4000 117 
uniliffe .. 230 & 460 Direct 3B. & W htrs. a 
50—, 2-ph. 
ph. 5B. & W., 8 marine, stokers & econ. Ferranti, 5 M¢Laren, 2 Parsons, 1 2 Parsons, 2 FE. C. C., 1 4,625 2,320 
thofield 230 & 460 Direct 8 Brush, 1 Browett- -Lindley rush 
Jolinston 210 Lanc., econ., suphtr., destructor... | 8 Parsons turbines .. 720 392 
Direct.) 
irec' 2Tanc.,4B.& W.,econ. .. | 6 Bellis. . | 6 Parker. . 540 270 
Direct 


225 


2 Loco. Robey .. 


RYDE & ST. HELENS .- 


I. of W. Elec. Lt. & Pr. Co.* oe | 


Willans 


1908 


F. H. Merritt 


2 Laurence Scott 


| 240 & 480 Dirset, & 
nn. mh 


aleas 


2 Tangye gas producers, w. vert. boilers, Klein 23-cyl. Tangye, vert. Reavell compr. 


' Fdrs. triple cone.; h.p. fdr. cone. ; 


' Callender cone. fdrs. and armd. dist. ae oe 


Mains, 


Paper covd. triple conc, fdrs. and dist., B.I.W... A 


Glover, armd., 3-core. . oe as 


H. p. cone. ppr., |. p., v. r. and lead covd. ppr., Siemens | 


Triple conc. fdrs., 3-core dist., Callender. . 


V. bit. cone. and single, in bitumen casing 
Cailender and Glover conc. .. ne +e oe 


Callender cone. and triple conc. 


. Callender solid system, 3-wire ae ee ee 


V.r. in@pipes, A.C., v.r. in troughing, D.C, 


Callender, fdrs. triple conc., dist. 3-core, all lead covd. 
and armd. direct. 


Triple cone. fdrs., 3-cors dist., lead covd., armd. direct; | 


trunk main to Cowes, solid ; Callender 
Siemens and Glover .. 


oe 


Single cables laid solid, Callender oe oe 


Aluminium and copper overhead, twin and cone. ppr. 
lead covd. underground 
Bare copper and some cone. laid solid... 


Triple cone. armd. B.I.W. .. 

Bare copperand B.I.W.  .. oe oe 
Callender, v. bit. armd. and solid .. 

Triple conc. ppr.; fdrs. in ducts; dist. armd., triple 


conc. direct; Johnson & Phillips and Callender 
Bare copper overhead, and cone. fdrs. .. 


. Bare cpr., v.r. and B.I.W. in pipes and solid 


Callender and Glover. . +s 

H.p. fdrs., v.r. and diatrine, |.p. dist. armd. 

Callender, y. bit. cone. fdrs., conc. armd. dist., twin 
arc, & ppr. armd. conc. fdrs. & dist., Glover 

Fars. in ducts, dist. solid, all triple cone. lead covd. 

B.L.W. cone. and single lead covd. ppr. .. 

Callender, triple cone. solid in wool 

Ppr. lead covd., fdrs. teiple conc., dist. 3-core solid in 

Triple conc. fdrs., v. bit. dist. solid, Callender, armd. 


tor ares, triple, lead covd. for ine. Itg. 
V. bit. fdrs. solid, single dist. in Callender-Webber 


covd. cone. fdrs., B.I.W. and Callender 
Bare cpr. and Callender armd. 

Rubber, ppr., and diatrine .. oe 
B.L.W. cone. armd. solid .. 
Bare cpr. and ppr. A.C. mains conc. 


V. bit. single solid .. oe 


B.I.W. ppr. triple conc. 


Cone. and single leid covd. and armd. .. ee ee 


Henley & Glover paper 


Callender lead covd. bit., conc. 


Triple cone. fdrs, and dist , solid .. 


Bere cpr. and v.r. armd. dist., Glover, Henley, and 
Silvertown; Callender solid 

Diatrine ppr. and fibre, B. I.W. ppr., lead covd., fdrs. 
single in pipes, dist. armd. direct 

Silvertown vule. rubber, laid solid .. 


Callender, vule. bit, ; Glover Diatrine 


“> a lead covd. armd. direct, lead covd. in pipes 
ier 


B. L IW. ppr., lead covd. in pipes .. ee 


St. Helens Cable Co., laid solid 
Glover ppr., lead covd., armd. direct 


dist. 3-core ; 
covd. and armd., direct ; Callender 

Cone. fdrs. and3 single dist., solid in wood ; B.I.W. and 
Callender 


Ppr., lead covd. B.IW., fdrs., single and triple conc. 
solid, dist, single, solid cone. and single armd. direct 
Paper, ‘lead covd., 


, lead covd. ppr. single, fdrs. in ducts, dist. solid. | 


ae Gey lead covd. ppr. cone. in e.-ware pipes 
Callender, 38-core and triple conc. armd. direct . 


Cone. lead covd. and armd. direct, B.I.W. 

V.r. and Pr. fdrs. inc. i. pipes, dist. v. r. and triple 
cone. ppr. 

Single cables laid solid, Callender .. oo 

H. p. lead covd. ppr. conc., l.p. 3 core ppr. lead covd. .. 

Triple cone. ppr., solid, Western Electric and Anchor 
Cable Co. 

Callender, dist. 8-core cable, fdrs. triple conc. .. oo 


ond 


| Parker.. 


lead 


laid solid in wood ; B.I. & Helsby .. | 


£43 


£4 


= 

| 
| | e 

| | 

£ 
£ 
| 4 
oe d 
£ 
£ 
£1 
£ 
£1 
£ 
4 
ee ee £ 
£10 
£ 
£51 
oe £5 
£1 
£6 
£3 


& flat rate 


& 1d. or 134., tr. 13d 


Cable Co. 


Private | Lamps | Per Univ Soup. | 
| capital | | added | Public | No.and w.P. Price charged | ot sola | — 
eqvt.8c.p. during hting. of motors. | r unit. g. | during year.) Av. price | 
| | | | ighting | | works cost Totai 
st. BIW... £68,640 | 93,885 | 14,88 | | 40=122 | Ltg. €d. & 2d., pr. | 446,400 8.53 1.85 Motors on hire-purchase system 175 
| | rate | | | 
oe £36,000 | 4108 | | | 5=8 BLP. .. | Ltg. 2d. | Flat rate .. 683,570 1.58 } 68 | -901 | Lighting and traction .. ee 176 
covd. ppr., Siemens £17,000 2,954 165 | 2are, 120 om | | 7=36 HP... Ltg. 6d. .. .. | Flatrate .. 78,072 845 | 1.16 2.22 | Sewage pumping scheme in hand, but 177 
| | { | | | | | not yet working 
nder.. ws Pe £26,610 | 5,744 4,356 678 equiv. 8) | | 25= 58 H.P. Lang? 6d. & 4d. or 53d., Max. demand 61,102 4.1 | 2.46 3.1 Extensions in hand, 150 Kw. Belliss- 178 
| | or 2 & flat rate | | Parker set, 1 B. & W. boiler 
casing £62,000 | = 13,248 104 arc, 107 8=60 HP... | | Flat rate .. 193,414 5.6 3.06 3.79 179 
| | | ine. | | | H i | 
£25,000 | 9,063 688 are | 8=94 HP... | Ltg. 54d. & Sd. .. | Slidingscale 130,826 , 3.88 2.49 3.57 180 
£51,000 20,608 | GO are, 432 ine. 61=399 H.P. Ltg. 4d., pr. 2d. & Flat rate .. 291,247 3.17 
£59,000 «15,446 «4,978 | 12 are, 24 ine. 90H.P. .. | Ltg, 44d. to pr. Sliding seale | 831,194 Lighting and traction .. .. .. 182 
tr. 2d. 
D.C, oo .. | £241,148 | 986,463 | 24,882 | 50=600 H.P. | tg. 4ja., pr. 24d., Flat, w. 2,058,834 2.97 92 1.31 Bist, 1902 .. 183 
| | | d pr. on m.d. | 
ore, all lead covd. £28,313 9,591 2,611  12are HP. . | Ltg. 7d. & 4d., pr. | Max. demand j wa -. 184 
4d. & 14d. 
ovd.,armd, direct; | £29,720 6,540 3,040 30 are. | 14=41 mp... | Ltg. 74. & 4d. or Max. demand 38,374 2,500 volts D.c. main to supply Cowes 185 
nder : pr. 4d. & 14d. or 244. & flat rate | 
és , £103,000 | 44,017 8,483 | 76 arc,6 inc. 16=COHP... Pts. , pr. | Sliding scale | 186 
| | 2d. to 1d. 
4d. & 14d. 
jin and cone. ppr. £8,700 | 3,600 100 26 arc, €8ine. 15=22H.P... Ltg. 6d., pr. 4d. .. rate with, | Extensions under ideration 188 
se £85,436 32,967 3,745 55=104n.p. Ltg. fd. & 8d., Max. demand 338,541 4.7 1.22 2.08 Data to Dec. 31,1902 .. 189 
| pr. 2d. flat rate & disc. 
£23,000 9,909 | 70C 59 ine. | 93=141 Lite. @d. & 4d., pr. Max. demand 142,524 A. W. Sclater. Cons. Eng. Station run 199 a 
| 1d. by Mond Gas from Chemical Works ‘. 
£150,000 68,255 9,821 | 143=€62 H.P. Lig. 5d. ,pr.3d told. Flat rate .. | ‘aa Purchased from Norwich Electy. Co., 191 
| | |  Ltd., in 1902 
£874,478 205,701 38,4381 are. 392=1,345 HP. i. & 14d.,; Max.demand 6,510,476 2.19 Lighting and traction .. .. .. 192 
triple £23,000 | 11,084 5,409 20 are ++ | 17=96 HP... 6a. & or 5d... Max, 108,388 4.97 1.554 2.210 | 
n allender | | | or flat rate | 
contract 
nd solid .. £66,424* | 40,000 | 28are ..| HP. .. | 44.&2d. .. .. | Max. demand * March,1900 ..  .. 195 
-armd, .. .. | £119,866 48,005 6404 B2are,48ine, 29-75 Ltg. 6d., pr. 4d. & | Flat rate .. 668,177* 5.4* 1.6€* 2.44* * Up to 19€2; other data to 197 
| | | | 34d. | | Mar. 
dist., twin £121,000 50,00 17,000 €4arc* ..  30=175 A .. | Flatrate .. 531,737 3.85 * With rectifiers .. 198 
.» Glover | | | 
cone. lead covd. £47,009 14,022 «7,801 T6are | 93-85 Cd. & Id. cr Max.demand 320,000 2.7 85 1.45 Refuse destructor attached .. .. 199 
| |  Bad., pr. 2d. | & flat rate 
£22,700 4,564 4,024) 18 arc, 820inc.) 6=144 | Ltg. pr. 14d... Flat rate .. 106,580 106 15 | 200 
£39,500 6,336 ..  Ltg. 4$d.,yr.3d... Flatrate .. 141,085 | 288 201 
st. 3-core solid in 2,891 -. | Gare 74. & 3d. .. .. Max. demand 202 
Callender, armd. 19,830 7,280 | 70arc,167ine. 15=110 Ltg. 44d., pr. 2d... Flat rate 203 
| i | 
Callender-Webber £38,706 9,935 4,185 | 12are | 8=9H.P. Ltg. 5d. & 44d, pr. and flat 133,224 4.2 2.9 3.8 da re 204 
| 3d. 
dCallender .. £126,000 30,600 8,200  73arc  78=1,700 pr. 34d., | Flat -- | 1,279,748 | 8.28 1.22 1.61 Lighting and traction, D.c. and a.c. .. 205 
£11,500 6,881 | S=5 mp. .. | Lig. & 44d., pr. Flatrate .. 70,638 5.81 2.29 301 
£180,000 115,158 14,202 | 264 arc, 107 102=1C1H.P.  Ltg. 44d. & 4d., pr. Flat rate .. 
£45,000 6,800 1,500 28 arc, 321 Ltg.5 & 3d., pr.ld. Max. demand - 209 
ine. | & flat rate 
£182,750 | 58,779 | 8,114 | 42 are | i. 1d. & 4d., pr. | i ds 210 
| sl. scale 
£22,000 | 2,465 1,817 | 15 .. ar | 8d. & Bd... | Max. demand re 
| | ine. Pub. 2. 
£112,750 61,454 :18,670 we 134=640 | 6d. to 14d... .. Sliding scale 680,654 4.08 1.07 1,90 i 213 
£19,976 11,942 2,084 308inc. .. 20=117H.P.  Ltg. d4d.,&5d.,pr. | Flat rate or 225,143 - 214 
| | | 4. to 1d. 2-rate meter 
£30,000 12,200 5,786 | 4inc.(7amp.)| 3=14 | Ltg. 74. & 44, pr. 3d., Max. demand 
| and flat rate 
ver, Henley, and £83,080 26,540 4,470 10=15  Ltg pr. 3d. .. | Flat rate .. 828,824 
lead covd., fdrs. £49,839 | Ltg. or 44d.,, Max. demand | Ltg. 207,126. 1.42 1.85 Lighting and traction, in view. 218 
| pr. 2d. to 14d. & flat, pr.s.c tr. 216,263 | 1.5 otal units 423,389, at 2.37d. 
£4,000 1,590 | .. | 3d... | Flat rate. a been working Dec. 2nd, 219 
i 
£37,777 13,123 8,322 oe 8=474H.P.  Ltg. 44d. to Flatratewith 179,841 3.5 | 1,98 2.0 | Ltg. and traction since Jan. 31st, 1903 220 
} | r. 14d. discount 
i covd. in pipes £3,090 56 35 arc, 22ine. | he = ee cr 
| | | | | | 2 volts 
£4000 | 500 .. | 4d. & fixed charge.. | Hopkinson 43,317 224 
list. 3-core; lead 3,500 St. HL, Sine. we... | Ltg. 7d. & 4d.or6d., | Max. demand '*Combined with St.H. E. Ltg.Co. E.C.C. 225 
} j | 8 Nernst.. pr. 4d. & 14d or 24d. & tlat rate } m't’r altern’t’r, 2500 v. eiaaie of St. H. 
B.I.W.and £24,300 10,622 4690 S2arc,l86inc., 5=16}H.P. | Ltg.7d.&vd.or5id. Max.demand 155,555 4.18 1.12 1.88 226 
' | 18 Nernst pr. 24d. & flat rate 
£100,176 29,918 10,225 | g5 are, 71 ine. | 69=330 44d., pr. 24. &  Ltg. flat, pr. Lighting and traction 228 
ingle armd. direc | | max. demand 
B.I. & Helsby .. | £7,000 8,500 | 2 are, 6 ine. wi ea. Max. demand / | supply from Dec., 1902, to 229 
ducts, dist. solid. £510,009) | 70,760 20,000 | 108are .. ..  Ltg. 44d., pr. 2d... | Flat rates .. be Lighting and traction; new works 230 
pipes | | 
i. direct .. £52,797 17,509 5,481 | 148 .. | 933=86 | Ltg. 74., 2d., Max. demand 225,450 4.06 1.29 1.83 ee Ot 
.W. £11,000 6,500 | 500 9=16 HP... | Ltg. rr & 5d., pr. Scale 43,525* 2.95 5.20 Extensions * Year ending 232 
H } | 4d. & 2d. Sept. 30, a 
_y.r. and triple, £65,000 45,855 158 16=60H.P. | Ltg. 7d. & 3d., or Max.demand 438,860 5.23 1656 2.642 
i | 64d. to 5}d., pr. & discounts 
| 8114 | 3,784 | 15 are, 353inc 9=6H.P. .. Ltg. 7d. & 4d. . or Max. demand 143,520 | 3.48 1.77* 2.28 * Includes rep. and maintne. of public 234 
| ine. pb. Itg. | 6d., pr. 4d.&14 or flat lamps 
ypr. lead covd. .. £433,016 *130,892 106=432 H.P. | 4d., pr. 2d. .. Flat rate .. * March, 1901 236 
(15 mo.) j 
stric and Anchor £30,738 | 7,687 | 4,270 30 are -» | 26=170 HP. Ite 44d. & 2d., pr. 2d. Max. demand 301,369 1.76 - Lee | 1.36 Traction supply commenced Mey Sth, 237 
t | | | & 1d. or 134., tr. 13d & flat rate f | 1902. in hand 
econc., .. £44,000 2,944 | 44 arc, 185ine.) 23=70 Ltg. 7d., 4d. & 2d., Max. demand 315,683. 2.10 } .. 238 


pr. 4d., 3d. & 2d. 


Max. deman: 


ee os 200 Fars. triple cone.; h.p. fdr. conc. ; dist. 3-core; lead 8,500 | All St. H., 5=44 HP. Ltg. 7d. & 4d. or 64., 
| | armd., Callender | | 8 Nern 4d. & 14d or 244. & flat rate 
9 Enolish Electric. . 580 Conc. fdrs. and 3 single dist., solidin wood; B.I.W. and! £24300 | 10.892 | 4690 | ga.are, 136i 5=16} HP. tg. 7a. & 2d. or 54d. Max. deman 


COPYRIGHT. 4 


Direct Tanc., 4 B. & W., econ. 


Direct 2 Loco. Robey .. 


RYDE & ST. HELENS . 
ST. ANNES-ON-SEA 


ST. HELENS 
SALE 
SALFORD. - oe 
SALISBURY -- 
SALTBURN 
SCARBOROUCH - 
SHANKLIN, SANDOWY 
SHEERNESS 
SHEFFIELD 
SHIPLEY .. 
SHREWSBURY . 
SLEAFORD 
SOUTHAMPTON 
SOUTHEND 
SOUTHPORT 

SOUTH SHIELDS 
SPENNYMOOR .. .. 
STAFFORD 
STAMFORD 


. 


BERBRSEEES 


888 


240 
241 
242 


244 


STIRLING 
STOCKPORT 


SUNDERLAND 


SUTTON .. 
SUTTON COLDFIELD 


SWANSEA 
SWINDON 
TAUNTON 
TONBRIDCE 
TORQUAY 
TREETON 
TUNBRIDCE WELLS 
TWICKENHAM .. 
TYNEMOUTH 
UXBRIDCE 
VENTNOR AND 
WAKEFIELD 
WALLASEY 

WALSALL. 
WALTHAMSTOW 
WARRINGTON 
WATFORD. 
WELLINCBOROUCH 
WEST BROMWICH 
WEST HAM 

WEST HARTLEPOOL .. 


WEYBRIDCE 
WHITBY .. 
WHITEHAVEN 
WIMBLEDON... 
WINCHESTER .... 
WINDSOR 
WITNEY .. 
WOKINC .. 


WORCESTER 
WORKSOP 
WORTHING... 
WREXHAM 
YARMOUTH 
TOK 


LONDON. 


BATTERSEA 
BERMONDSEY .. 


TON 
CHARING GROSS AND 

STRAND 


CHELSEA 
CITY OF LONDON 


DEPTFORD 
FINSBURY 


| 


| Urban District Council a 
ST. AUSTELL .- 


| Corporation .. =e 


STOCKTON-ON-TEES | 


WESTON-SUPER-MARE 


| Corporation .. 


WOLVERHAMPTON .. 


London Electric Supply 


ae -- | 6 Belliss.. 


2 Willans 


I. of W. Elec. Lt. & Pr. Co.* 


St. A. & Dist. E. L. & P. Co. 
Corporation . 


| Urban District Council | 


8. Elec. Light Supply Co. 


| Cleveland Trust ws 


S. Electric Supply Co. 

I.-of-W. Elec. Light and Power Co. 
County of Kent E. P. D. Co. 
Corporation .. 


Urban District Council 


' Corporation .. 


Urban District Council oe 
Corporation 

Corporation .. os 
Corporation 

Corporation .. 

Northern Counties Elec. Supply Co., | 


Corporation 


| Urban Electric Supply Co. .. oe 


Corporation 
Corporation 
Corporation 


Corporation 


Cty. of Surrey E. P. D. Co. .. 


Corporation 

Corporation 

Corporation .. ee oe 
Corporation .. ee 


Urban District Council 
Corporation 
Parish Council. . 


Corporation 


| T. & Teddington Elec. Supply Co... 


Corporation 

U. & District Elec. Supply Co... 
L.-of-W. El. Light & Power Co. 
Corporation .. 


Urban District Council 


Corporation 
Urban District Council 
| Corporation .. 
Urban District Council oe 
County of Northmtn. Elec. Pr. & Tr. | 
Corporation 
Corporation 


W. and Dist. Elec. Supply Co. .. 
Urban Electric Supply Co. a | 
Urban District Council 
Corporation .. oo 
Urban District Council 
W. Elect. Lt & Power Co. .. *s 


W. Elec. Installn. Co. 

W. Elec. Supply Co. | 
| W. Elec. Supply Co. oe 

Corporation .. 


Corporation . 


Urban District Council os 


Corporation... 

Corporation .. ee 
Corporation .. oe 


Corporation .. 
Corporation 


B. & G. District Elec. Lt. Co. 
B. & K. Elec. Supply Co. 


| C.C, & 8. Electy. Supply Corp... 


| C. Elec. Supply Co. .. 
‘ C. of Lon. Elec. Lighting Co. 
CITY OF LONDON... 


Charing Cross & Strand Elec. Supply | 

Corp. 

| 

Corpora- | 

tion* | 
County of London & Brush Proy, 


1895 
1894 
1901 
1901 
1901 
1901 
1900 


1901 


| C. Turnbull 
A. R. Bell 


| W. Sillery 
100& 200 gg, 1 ph. 


| 6 Parker. . 


2 Laurence Scott 


| F. H. Merritt 
J. H. Clothier .. | 
| J.M. Coon .. | 
‘E.M.Hollingsworth 
| C.3.Wood .. | 
| C.D. Taite 

A. B. Randall 
F.R. Batty 


F. G. Holden 


A. E. Mayes 
(Man. & Eng.) 

T..A. Cunliffe .. 

8S. E. Fedden 

S. D. Schofield 

Cc. M. Jehnston 

R.S. Yates .. 

F. Street 

D. F. Adamson... 

R. S. Downe 

J. H. Cawthra .. 

C.S. Vesey Brown | 

C. W. Fairweather 

H. Pooley 


W. E. Milns 


A.C. Hanson .. 
A. J. H. Carter. . 
J.J. Smith 

J. F.C. Snell 


M. Nash* 
T. Duesbury 


C.A.L,. Prusmann 


J. G. Griffin 


_ Ed. B. Thornbill | 


J. A. B. Horsley 
F. Storey 

W. H. Barwell | 
H. L. P. Boot .. 
E. Hume 


A. E. Mayes 

Cc. M. Shaw 

J, A. Crowther. . 
A. Wyllie 
F. A. Wilkinson 


W. H. Grimsdale 


W. H. F. Cole- 
brook 

J. B, Clarke 

J. H. Wray 

J. K. Bock 


| H. F. Friederichs 


S.G. Leech .. 
H. W. Watts .. | 


| L.H.King... | 
| P. J. Watts 


H. C. Bishop 


H. Tomlinson 


H. N. Warburton | 
A. E. Farrow .. 


| W. HL Sisson .. | 
| J.G. McLean .. | 


C. E. C. Shawfield | 
C. J. Sutherland 
J. P. Crowther... | 
G. Porter 
| G. Bryant 

C. A. Midgley .. | 


| H. R. F. Mackay 
W. H. Vincent .. | 

| J. 
H. 
Ww. 


rv 
W. 
H. 


Constable 
Bowden 


Patchell 


F. Bailey oo] 
|W. H. Patchell... 


G. W. 
C, P. Sparks 


230 & 460 Direct 


240 & 480 Diréet, & 
| 50—, 1 ph. | 

240 | Direct 
100 


930 & 460 Direct .. 
230 & 460 Direct .. 


& direct 
| Direct 
220 Direct 


100 & 200 g)—, 1-p'. 
240 & 480 Direct 
230 & 460 Direct 

100& 200 2-ph. 
230 & 460 Direct 


210 Direct 
220 Direct .. 
200 1-ph. 
250 
100 & 210 50—, 1-ph. 
& direct 


110 220 1-ph. | 
230 & 460 Direct 
210 & 420 


Direct 


| 240 & 480) pirect 


2306 460 Direct 


* 230 & 460 Direct 
230, Direct 
110 & 220 pirect 
3-ph. 
200 1-ph. 
230 & 460 Direct 


& 


220 & Direct 
220 


Direct 
100 & 200 1-ph. 
220 
200° 50—, 1-ph. 
1,250 Direct 
220 67.5—, 1-ph. 


240 480 Direct 
| 2208 Direct 


100& 200 1-ph. 
210 & 420 Direct 
200 60—, 1-ph. 
100 sow, 
105 & 210 | Direct 
230 & 460 Direct 
230 & 460 Direct 
200 
230 & 460 Direct 
230 & 460 Direct 
109 & 200 50—, 1-ph. 
280 460 Direct 
230 & 460 Direct 
240 & 480 Direct 


230 Direct 


| 210, 420, & 
| Direct 
| 460 Direct 


220 
210 Direct 
110 & 220 pirect 
220 
200 
220 440 nirect 


Direct 


50—, 1-ph. 


50—, 1-ph. | 
4B. & W,, suphtrs., 1 stoker 


Loco. .. 


| 4 Lanc., 2B. & W. cond & econ., destructor 


2 British Schuckert Motor Generators. Energy’ 


2 Tangye gas producers, w. vert. boilers, Klein 
Dry 


Tudor, 750 amp.-brs. .. wie 


| 4 Willans 


Cable 


pad coud 


238-cyl. Tangye, vert. Reavell compr. 
for starting 


3 Fowler comp. (belt drive) .. ae 
6 Willans 


Triple conc. ppr., solid, Western Electric and Anchor 
Co. 
Callender, dist. 8-core cable, fdrs. triple conc. .. oo 


2 Parker.. 
2 Parker, 2 English Electric. . 
1 Crompton, 2 Kapp, 1 Veale 


4M. & P., 2 English Electric 


supplied in bulk by Trafford Power& Light Co., of Trafford 
‘Manchester, at 3,000 Volts, 3-ph., 30— 


16 Lanc., stokers, jet cond., econ., aux. plant | 


motor driven 


W., suphtrs., chain grate stokers, ejector 


2 = gas generators 


4 Lanc. Meldrum urnaces, econ. 


3B. & W. 


3B. & W., suphtrs., surf. cond., clg. 


5 B. & W., 8 marine, stokers & econ. 


8 Lanc., econ., suphtr., destructor. . 


2TLanc., 4 B. & W., econ. 


2 Loco. Robey .. 

1 Lane., 8 B. & W. 
3 Economic .. ee 
9 Lanc., econ. suphtr. jet cond. 
5 Marine ae oe 
2B. & W., stokers and econ. 

Lane. .. 


oe 


| 4 Belliss, 1 Gilkes turbine 


8 Browett-Lindley, 1’ Mather & 


Platt 


2 Crossley, 1 National, gas engines 


6 Parsons turbines 


3 Peache oe 


- Browett-Lindley .. 


2 B. & W. suphtrs. chain grate stokers, detart. .. 


4 Lance. econ. feed htr. ee 


2 Lanc., 4 B. & W., Wilton furnaces 


2 Belliss.. 


1 Ferranti, 5 MeLaren, 2 Parsons, 1 
Brush, 1 Browett- 

3 Parsons turbines 

6 Belliss. . se 

2 Willans 

8 Willans, 2 Ferranti, 1 Belliss .. 

3 Bow McLachlan, vert. comp. 

4 Musgraves, 4 Belliss ee 

6 McLaren 

2Allen .. 

1 Willans, 3 Marshall 


oe ae 


4 Belliss, comp.,2 Allen .. 


5 Lanc., econ., mech. stokers. surf. cond., clg. tr. 


18 Lanc. & Galloway, 2 B. & W., stokers and 


econ. 
2B. & W. 
2B. & W., suphtrs. and econ. 


5 Lanc., econ., jet. cond. 


3 Lanc., Proctor stokers, econ. 


4B. & W.,1 Paxman Econ., stokers suphtrs., econ. 


Lanc., Holdsworth, econ. 


5 B. & W., suphtrs., ejector and surf. cond., | 


econ. 
Treeton Colliery engines and boilers 


5B. & W.,2Lane. .. 


2B. & W., ch. gr. stokers, suphtrs. 


4 Lanc., stokers, surf. & ejector cond., clg. tr., 


econ. 


2 Davey Paxman semi-marine, surf. cond., steam 


and elec. pumps 
3B. & W., cond., cooling tr. 


3 Lanc., jet and surf. cond. . 
4 Lanc.,1B. & W. 
2 Lanc., 3 B. & W. 


5 Dowson gas generators, scrubbers, g 


elg. tr. 
6 B. & W., econ., destructor. . 


3B. & W., ch. grate stokers, econ., detartariser.. _ 


2B. & W. oe 
2 dry-back marine, 2 
6B. & W., 


water tube 
3 Lanc. 


5 Lanc., econ. .. 


| 3B. & W., feed htr. .. a 
| 2B. & W., detartariser 
3B. & W., chain gr. stokers, suphtrs., 


jet. cond. 


@Lanc,2B.&aW. .. 
| 4B. & W., stokers, cond. .. 


oe 


| 5 Willans, 3 Parsons turbines 


| 3 Brush comp., 2 McLaren triple .. 


2 Willans, 19 Belliss .. 


2 Brush . 


3 Reaveli, vert. comp. ee ar 


2 McLaren, vert. triple, 1 Willans 
comp. 

8 Browett-Lindley, triple exp. 

5 Belliss, 1 Willans, 1 Chandler 

2 Alley & MacLellan .. oe 

5 Willans oe oe oe 


5 Willans, 1 Ferranti. . oe 
2 Belliss. . 
4 Belliss, 3 com., & 1 triple <s 
8 Belliss, compound .. 
3 Belliss, vert. comp. .. 
8 Fowler, 1 Ferranti, 1 McLaren 

83 Browett-Lindley, 2 Ferranti, 2 


Galloway 
6 & Chandler 


2 Lanc., 3 Economic, econ., detartariser .. 


- | 2 Fielding & Platt, gas producers 
1-ph.. 


holder, 7 Westingh gas engines, direct 
| coupled. 
| 4 Willans ox 2° 


8 Brush Universal, 1 Ferranti oe 
3 Allen .. ee 
5 Parsons 

6 Ferranti vert. 


7 Belliss 


8 Brush Universal .. ee oe 


2 Belliss.. ae ee oe 

| 2 Parsoas ee 
8 Willans comp. ee ae 
4 Willans ee 


| 5 Willans, 1 Browett-Lindley “is 
| 4 Belliss (3 comp., 1 triple)... 


| 4 Paxman, 1 Belliss.. ve 


. 2 Andrews, 1 Tangye, gas engines .. 


2 Hornsby w.t., 2 Fraser Economic, surf. cond., 


feed htr., econ. 


, 6 Lanc., 2 Economic, ind. drt., econ., jet. cond.. 


100, & 1-ph.' 9 B. & W., suphtrs., ejector cond., econ. 


220 & 440 


| Direct 
230 Direct 
230 Direct 


230 & 460 Direct 


240 Direct 
200 50—, 2-ph. 
100 83—, 1-ph. 


100 & 200 | Direct 


230 Direct 
200 & pirect 


400 


100 & 290 | 1-ph. | 
104 A.c., 50—, 2-ph. 


2 Lanc., jet cond., econ. 


| 8 dryback, econ., purifier, eject. cond., elec. 


pump, 


\1 Lanc., 3 B. & W., stokers, feed htr. and 


softener, cond. 
| 6B. & W., surf. cond., econ. 


| 5B. & W., 2Lanc., stokers, econ. .. 


4 B. & W. stokers, ejector cond. 


| 8B. & W.econ., destructor .. 
17 B. & W. and Stirling, 2 Lanc. 


‘9 Marine, 14 Hornsby, suphtrs., 


draught, part cond. 
BBA W. ee 


econ., 


46B. & W., 16 Economic, stokers, cond. .. 


Watertube .. 


12 Paxman, 12 B. & W. 


. | 5 Willans 


| 2 Belliss, 2 Allén, vert. comp. 


a 


ind. 


| 


4 Marshall, hor. rope drive, 3 
Belliss, 2 Willans, vert. direct 

1 Ferranti, 8 Brush, 4 Belliss, all 
vert. comp., and 4 Victor turbines 

8 Scott & Mountain 


' 8 Scott & Mountain, 1 Allen 


4 Willans, comp. ce 


7 Willans, 1 Peache .. 
8 Willans 


9 Mather & Platt ts ee 


. | 8 Parker.. 


2 Newton Elec. Works, 1 | 
Peebles, all belt driven 
6 Parsons 


| 3 Parker.. oe 

5 Ferranti, 2 Parsons, 2 F. C. 
Brus 

3 Parsons 


6 Parker. . 


2 Laurence Scott 
9 Crompton, 2 Schuckert 
Bow McLachlan .. 
5 Ferranti, 3 Peebles .. 
' 4 Ferranti, 1 Brown, 1 Siemens 
2Crompton .. 
1 Parker, 3 E. C. C. 
2 Parker. . 


6 Mather & Platt, 2 Siemens 
| 5 McClure & Whitfield, 3 Parso 
5 Brush, 2 Siemens .. 
8 Silvertown, 5 Sunderland F 
2 Parker, 3 Holmes, D.C. ; 


| 8-ph. 5,500 v. 
2Brush Inductor .. 


8Schuckert .. 
18 7 British 
Houstoi 

4 & Phillips. . 

5 Fynn .. 
Brush Are oe as 


4 Johnson & Phillips, 2 Ferrant 
2 Parker. . ee 
2 Holmes, 1 Westinghouse, 1 Sie 
8 G.E.C., A.c.; 1 D.C. 

3 Parker 

4 Fowler, 1 Ferranti .. 

5 Ferranti, 2 Lanc Dynamo Co. 
6 Parker ee 

7 Helios (Suter) 


. 3 Peebles, 1 English Elec. M'f's 


8 Mordey, 1 Ferranti .. ee 
8 Brush .. 
6 Parsons 


6 Ferranti 


- 9Crompton .. 


8 Brush .. oe ee 

2 Parsons ee 

6 Crompton, 2 E.C.C... 

4General Electric .. 

5 Crompton, 1 B.T.H. 

4 Parker. . ee oe 

5 Siemens, 1 Holmes .. 


8 Musker (belt driven) 


- 1 Mordey, 3 E.C.C. 


6E.C.C.,3 Parker .. 


2 Ferranti, 4 Brush, 4 I 


Peebles 
83 Witting Bros. 
83 Scott and Mountain, 1 Math 
Platt 
4 Lancashire D. & M. Co. .. 
6 Crompton A.C., 4 do. series ar 


6 Crompton, 2 D. Kerr os 


ve 7 Mather & Platt ee 
8 Willans be a oe 83 Thames Iron Works oe 
Belliss, Alley & Maclellan, and Johnson & Phillips, E.C.C. .. 
19 Willans .. oe | B.C.C.. .. ee 
2 Ferranti, 8 Brush, 12 Willans, 2 Ferranti, 8 Brush, 13 Thon 

8 Allis, 3 Musgrave Houston, 6 Westingh 

2 Sulzer, 2 Belliss .. Lahmeyer ve 
| 2 Hick- Hargreaves, 3 Plenty, Ferranti.. 


Allen 


3 Allis. hor, 


3 Mordey, E.C,.C. A.C., 3B, 


: 1899 .. 
| 
236 1894 
1901 - oe oe 
1891 
: 253 190. | 
(257 
261 1901 
263 1809 
. 
1901 
276 1902 econ., 
279 1999 | 
1900 
287 1891 | 
4 299 1887 


triple cone. .. es 


ker 
ker, 2 English Electric. . 


mpton, 2 Kapp, 1 Veale 
& P., 2 English Electric os 
tht Co., 
her & Platt ae oe ee 
ker.. 

wton Elec. Works, 1 Bruce 
bles, all belt driven 

sons wa 
ker.. ee 


ranti, 2 Parsons, 2 FE. C. C., 1 
ker. . 

mpton, 2 Schuckert .. 
‘McLachlan .. oe 
anti, 3 Peebles .. 

anti, 1 Brown,1Siemens .. 
nupton .. 

cer, 3 E. C. C. 


cer... oe 


her & Platt, 2 Siemens 

lure & Whitfield, 3 Parsons .. 
2 Siemens .. 

ertown, 5 Sunderland Forge, 
irker, 3 Holmes, D.c.; 3 A. 
+. 8-ph. 5,500 v. 

h Inductor 


ckert .. ee ee 
ens 
7 British Thomson- 
ston 

son & Phillips. . 

Arc 

son & Phillips, 2 Ferranti .. 

es, 1 Westinghouse, 1 Siemens 
A.C.; 1 D.C. 

1 Ferranti .. 

nti, 2 Lanc Dynamo Co. 

r 

s (Suter) 

es, 1 English Elec. M'f'g Co. 


ey, 1 Ferranti .. se 


ns 
nti 

pton 

. . 
rs 
ns 


pton, 2 E.C.C... 

al Electric 

pton, 1 B.T.H. 

ns, 1 Holmes .. 

(belt driven) 

y, 3 E.C.C, 

Parker .. 

4 Brush, 4 Bruce 
and Mountain, 1 Mather & 

shire & M.Co. .. 

pton A.C., do. series arc .. 


2 D. Kerr oe 


r & Platt ee 
es Iron Works ae 
1 & Phillips, E.C.C. .. 


ens oe oe oe 


iti, 8 Brush, 13 Thomson- ' 
on, 6 Westinghouse 
er 


6_E.C,C, 4.c., 3 B.T.H. 


of Trafford Park, | 


| 


638 
1,048 
1,050 
5,235 


318 
350 


600 
1,100 
100 
655 
13 
1,180 
180 
1,070 


759 
2,510 
4,400 


3,100 
21,000 
4,800 


6,000 
3,750 


154 


300 Itg. 


324 
2,165 


100 


496 
Lg. 310 
Tr. 450 

442 


406 
273 


Lg. 350 
Tr. 300 
1,430 


183.6 
420 
603 
210 
350 
€0 
231 
772 
510 
85 
197- 


359 


1,421 
3,941 


2,153 


13,378 


3,335 


2,944 


"Is, 300 amps. 
| Tudor, 23 KW. for 6 hrs. 
Tudor .. oe ee ee 
Chloride, 260 Kw. for 3 hrs... 
Battery under consideration 
Tudor, 1,800 Kw. hrs... ee 
D.P., 315 KW. hrs... 
Chloride, 500 amp.-hrs. Fe 
Tudor, 420 amp.-hrs. .. 
Ace. Fabrik, 38) amp.-hrs. .. 


Tudor, 750 amp.-hrs. .. 
DP, 
E, P. S., 120 amp.-hrs. 


_ Tudor, 200 Kw. for 5 brs, 


1,000 amp.-hrs... 


Chloride, 400 amp.-lrs. 
Chloride. . oe 
D.P., 269 cells, 350 amp.-hrs. 


Pritchetts & Gold, 250 amp.- 
hrs. 

E.P.S., 750 amp.-hrs. 

Chloride, 40 kw. for 6 hrs. .. 


E.P.S., 88 kW. for 4 hrs., 
Tudor, 109 xw. for 7 hrs. 


Hart, 700 amp.-hrs. 
E.P.S., 50 kw. for 3 hrs. 


Tudor, 650 amp.-hrs.. . 


Tudor, 350 amp.-brs... 


800 amp.-hrs. in 10 hrs. 


192 Kw.-hrs, 


Pritchetts & Gold, 27 Kw. 
for 10 hrs, 


D.P., 220 Kw.-hrs. .. ne 


ELB.S. 


Tudor, 720 amp.-hrs. . . 
Chloride, 8C0 amp.-hrs. 


Brush, 430 amp.-hrs. .. 
Tudor, 840 amp.-hr-. .. 


Tudor, 300 amp.-hrs. .. 
Hart, 40 amps. for 9 hrs. 


D.P., 350 amp.-hrs. 


Tudor, 23 Kw. for 10 hrs. 
E.P.S., 105 Kw. for 1 hr. 
E.P.S., 675 amp.-hrs... 


Pritchetts & Gold, 2.000 amp.- 


rs. 
Hart, 20 Kw. for 5 hrs. 


| Tudor, 120 Kw. for5hrs. .. 


630 amp.-hrs. .. 
E.P.S., 210 amp.-hrs... 
P.T.L., 600 amp.-hrs.. . 


"Chloride, 150 Kw. for 1 hr. 


Tudor, 1,000 amp.hrs. ad 


Hart, 100 Kw. for 5 hrs. 


' Tudor, 42 Kw. for 6 hrs. 


20,000 amp.-hr. at 200 v. 


E.P.S. 


24,000. amp.-hrs. at 


| 44 are, 183ine.) 28—70 


max. 


| Ltg. 7d., 4a. & 2d. ep 
pr. 4d., 3d. & 2d. 


ate 
Max. demand 315,683 


Fdrs. triple cone.; h.p. fdr. conc.; dist. 3-core; lead | 
covd. and armd., ; Callender 

Cone. fdrs. and 3 single dist. -» Solid in wood ; B.I.W. and | 
Callender 

Callender os oe ee 


Ppr., 
solid, dist, single, solid cone. and single armd. direc’ 
Paper, ‘lead cova., 


, lead covd. ppr. single, fdrs. in ducts, dist. solid. | 


7 G. , lead covd. ppr. cone. in e.-ware pipes 
Callender, 8-core and triple cone. armd. direct .. 


Cone. lead covd. and armd. direct, B.I.W. 


V. r. and ppr. fdrs. in c. i. pipes, dist. v. r. and triple 
conc. ppr. 
Callender cone. fdrs. and armd. dist. .. ee 


Single cables laid solid, Callender .. “2 
H. p. lead covd. ppr. conc., I.p. 3 core ppr. lead covd. .. 
Triple cone. ppr., solid, Western Electric and Anchor 
Cable Co. 
Callender, dist. 3-core cable, fdrs. triple cone. .. 
Callender lead covd. and armd. .. ee oe 
Bare epr., Callender, and ppr. cables 
Callender ee ee ee 


Cone. armd., B.I.W., Siemens, Callender... 


Ppr. and v. r. in pipes and ducts .. is ee 
Callender, single, solid ee ee 


3 way solid, central, 3 core armd., outlying ; Callender 


Conc. & triple conc. and 3-core fibre, lead covd. and 
armd. direct, Callender 
Glover, B.I.W., & Henley, fdrs, solid, dist. armd. 


_ V. bit., cone. fdrs, and dist., all armd. 


Bare cpr., v.r. in pipes, v. bit. solid, and in ducts, 3- 
core paper, solid, and in duc's 

Henley cone. fdrs., lead covd., dist. armd. i 

V. bit., feeders, triple conc., lead covd., armd. direct, 
drawn in and laid solid; single cables laid solid for 
dist. Callender 

Callender, dist. solid, fdrs. drawn into pipes 

Diatrine paper, 3-core leal covd.; feeders drawn in, 

dist. laid solid ; Glover 
B.IL.W., and Glover diatrine 


Triple conc., lead covd. paper, solid in wood, Western | 


Electric 
Conce., dist. armd., B.I.W. and Henley 


Armd. conc. lead covd. Callender and B.I.W. 


Solid in wood, Callender v. bit. .. aa es oe | 


3-core arm. direct ; single cond. in pipes and solid 


' Callender h.r. & Lp. fdrs. conc. ; paper in Sykes cond. ; 


Lp. dist. Bitite,*single, laid solid in wood ; Callender. 
Callender, armd., fdrs. triple conc., dist. 3-core. . 
Ppr., fdrs. conc. ; dist. triple conc., cone. & 3-core 


B.I.W., armd. .. 


H.p., v.r. and y. bit., solid and lead covd. in pipes; | 


Lp., armd. direct, and v. bit., solid. 
Cone. fdrs., single dist., laid solid . . 


Paper, drawn into ducts., B.I.W. and St. Helens 
Henley, cone. ppr. lead covd. and armd. .. ee ee 
Calender, single, laid solid .. 

B.L.W., ppr. lead covd., triple and twin conc. 
BI W., cone. direct, in p'pes and solid .. ee 


Callender, cone. armd. fdrs., triple conc. armd. dist., 
St. Helens single laid solid. 


Callender, conc. fdrs , 3-core dist. solid in wood 


Callender, solid system me 
Jute. v. bit. fdrs. in ducts., lead. covd. armd. dist. 
Callender 


Solid in bitumen and B.I.W. 


Cone. fdrs., single dist. ee 

Ppr. conc. lead covd. armd. and unarmd... xe 

Callender cone. fdrs., 3-core dist. .. ae en 

Triple conc. lead covd. and armd. and 3-core lead 
covd. solid in wood, Callender 

Lead covd. and armd. conc., Callender 

Callender, v. bit. solid and in ducts for h.p., also v. b. 
armd. cone. dist., I. p. v. r. in pipes, solid and direct 

Fedrs. v. bit. solid, dist. v. bit. solid, also lead covd. 


and armd. direct 
Brooks B I.W. and Callender 


Ppr. armd. and lead covd. cone. fdrs. and 3-core dist. .. 

V. bit., fdrs., cone., dist triple conc., all in ducts, some 
armd. are leads 

Distrine cone. solid St. Helens .. 


B.I.W. cone. armd. .. aw 


Callender, cone. and triple cone. armd. direct, v. bit, , 


single condactors 


Callender solid, fdrs. cone. armd. .. 


Glover, triple conc., diatrine lead covd., fdrs. in 
ducts, dist. solid. 

B.LW.cone. .. os oe 

B.LW., h.p. twin, l.p. cone... ee ve 

jute armd., ppr. and bitite laid 


Bitite in casing, 


solid 


Callender in e.-ware ducts .. ee xe 


Conec., lead covd. ppr. in iron pipes, B.I.W. and 
Callender 

Paper insd. laid solid .. 

B.1.W., Siemens, Fowler .. oe oe 


4d. & fixed charge... 43,317. 


Hopkinson 


lead covd. B.IW., fdrs., single and triple conc. 
t 
laid solid in wood ; B.I. & Helsby .. | 


£100,176 
£7,000 
£510,009 
£52,797 
£11,000 
£65,000 


£433,016 
£30,788 
£44,000 
£7,000 
£125,940 


£172,832 
£145,818 
£25,000 
£25,227 


£37,000 
£51,000 
£47,679 
£232 231 


£31,000 


£60,000 
£31,009 
£62,174 
£20,400 
£32,000 


£80,000 
£48,598 
£62,000 
£25,108 
£49,000 
£52,000 
£43,000 
£56,540 
£80,000 
£45,000 
£44,591 


£41,800 
£121,300 
£64,000 
£28,000 
£21,900 
£38,041 
£82,000 
£100,200 
£60,951 
£65,000 
£9,000 
£92,284" 
£114,815 
£15,000 
£45,689 
£23,146 
£44,412 
£53,000 


£109,053" | 


£48,000 
£160,956 
£217,378 
£764,804 


£390,000 


£1,956,208 


£591,101 


£914,920 


S § 
& 


45,355 
8114 
| ine. pb. Itg. | 
*130,892 
7,687 
17,244 
1,052 | 
41,080 


69,542 
44,087 

5,000 
13,298 
10,451 


8,658 
22,274 
17,179 
82,653 


6,039 
8,262 


22,000 


23,659 
2,355 
13,882 
49,878 
| 6,769 
14,614 
8,084 
12,018 
29,438 
30,000 
20,626 | 
82,000 
12,710 
18,500 


4,900 
45,726 

42,548 

6,022 

6,066 
8177 | 
9,148 
93,000 
50,170 
28,256 
24,852 
3,500 
19,566 
33,883" 
37,969 
8,647 
9,904 
10,000 
97,052 
30,000 


9,627 
6,000 
22,679 
121,212 


280,605 & || 
bulk supply 


| 176,002 
| 610,000 


| 150,729 
| & bulk 


| 183,000 


All 


81,822 


1902. Extensions in hand 


St. H., 31 ine. 


8 Nernst... 
| 195 ine. 5=16} HP. 


| 18 Nern 


85 arc, 71 ince. 


2 are, 6 inc. 


| 108 are 
| 148 .. 


| 15 are, 353 ine 


| (15 mo.) j 


4,270: 


2,944 


6,297 
5,798 


5,823 
15,721 


5,092 


All 


7,087 
17,487 
18,539 


'72 arc, 243 inc. 
| 25 arc, 37 ine. 
arc, 303 ine. 


30 are 


44 arc, 135 ine. 


16 are, 105 ine. 


44 are. 


69 are, 8 ine. 


88 arc, 618 ine 


29 


| 8S are 


60 are, 76 ine. 


| 57 are 
| 44 are 


| 160 are 


| None 


14 arc, 110 


inc. 


(54 arc, 108 inc. 


| 26 arc 


| 


80 arc 


14 are 


| None 


| 24 are, 140 ine. 


| 57 are, 11 ine. 


| 48 are 


19 are 


| 89 are 


| 9 are, 481 ine. 


31 are 


5are, $0) ine. 


7 are 
191 are 
BJ are 


81 are, 68 ine. 


; Sare 


equiv. 


| 4,496, 8-c.p. 


5=44 HP. . 


14 
69=330 HP. 
334 H.P. 
23=86 H.P. 
9=16 HP... 
16=60 H.P. 
9=6H.P. . 


106=432 H.P. 
26=170 
23=70 


1=6 HP. .. | 


9=140 


15=145 


pr. 
8,of Ltg. 7d. & Qd., or 


12=78 


18=102 H.P. 


26=50 u.P. 
13=100 H.P. 
18=68 B.P. 
140=927 


62=210 
4=30 


12=80 


42 are, 322 inc. 39=143 


59 are, 149 ine. 


51 are, 3 ine. 


35 arc 
| 116 are, 


| Nernst, 12 ine. 


| me... 


7 


8=243 


| 84 arc, 12inc. | 10=334 H.P. 


| 75 arc 


62 are 


15=37 HP... 
28=74 HP... 


| 817 K.H.P... 


12=45 HP. 
1,568 .. 


3,100 K.w. 
1,057 .. 
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7a. & or Max. demand 
& 14d & lat rate 
Ta. ae Max.demand 
& flat rate 

| Leg. & Rebate ee 


Ltg. 44d., pr. 2d. &  Ltg. flat, pr. 
id. | max. demand 
6d. & 3d. 


Max. demand , 
| Ltg. 44d., pr. 2d. .. 


| Ltg. 7a., & 2d., 
pr. 4d. & 

Ltg. & pr. 
4d. & 2d. 


Ltg. 7d. & 3d., or 
64d. to 5}d., pr. Qh. 
Ltg. 7d. & 4d., or 


Flat rates .. 
Max. demand 
Scale 

Max. demand 


& discounts 
Max. demand 


6d., pr. 4d. & 14 or flat 
Lig. 7d. 24d., pr. Max.demand 
ie “a. pr. 2d. Flat rate 


‘Ltg. 44d. & 2d., pr. 2d. Max. demand 
& 1d. or 1}4., tr. 13a & flat rate 
Ltg. 7d., 44. & ag Max. demand 


Max. demand 

| 6d., pr. 3d. or flat 
6d. & 44d., tr. Max. demand 

Ltg. 6d. & 8d., pr. 
2d 


Ltg. 6d., 44., & 
4d, & 3d. 


Max. demand 
Max. demand 


Max. demand 


r. 2d. & flat rate 
Ltg. 34d. to 44d., Sliding scale 
pr. 24d. to 11d. 


to 4 
pr. 24d. to 14d. 
Ltg.7d. & 3d. or 64d., 
pr. 4d. & 14d. or 24d. 


Ltg. 7d. & 2d. or 
6d., pr. 5d. & 1d. 


Flat rate, 
with dise. 

Max. demand 
or flat rate 


Max. demand 
& sl. scale 


Ltg. id. & Hopkinson. . 
pr. 3d. & 144. 
Ltg. 6d. & Max. 
pr. 2d. to 14d & sl. 
Ltg. 5d. & pr. Max. 
24d. w. dis. to 14a. & flat rate 
7d. & 2d. Max. demand 
Ltg. 54d. to 4d., Sl. seale 
pr. 2d. 


Ltg. 6d. & 2d., Max. demand 
& 2d 


r. 3d. 5 
5d. snp 2d. & £7 10s. | Flat rate & 
r KW. m.d. demand .. 
ea. & .. Max. demand | 
Ltg. 6d., pr. 2d. 


& 3d, Max. demand 


Flat rate 


Ltg. 7d. 
pr. 24d. 


6d. & 3d., Max. demand 


Leg. td. & 3d. or 6a. 
‘pr. & 144. or 24d. 
Ltg. 7d. & 2d., pr. 


Max. demand 
or flat rate 


60=317 H P.* Max. demand 
| Od. & 14d., or 14d. 
8=110H.P. Ltg.7d. & 3d., 2-rate Aron 2-rate 
meter, pr. daa. meter & flat 
19=81H.P.  Ltg. 7d. 4d.,or6d., Max. demand 
pr. 4d. & 14d. or 24d. or flat rate 
17=185 H.P. vig. 44d., pr. 3d. Flat rate 
1d. 
15=32 H.P. | Ltg. = to 3d., Sliding scale 
tr. 
50 H.P. Ltg. 6d. & 2d., pr. Max. demand 
| 241. & 1d., tr. a. with dis. 
184 H.P. 44d. to 4d. Flat rate 
Ltg. 6d. & 3d., Max. demand 
pr. 2d. & 1d. 
20=180 H.P. Ltg. 7d. & 3d. or 5d., Max. demand 
pr. 2d. to 14d. | & flat rate 
Td. pr. Max. demand 
d. & 
2=95 wr. | Ltg. 441. 144. Max. demand 
pr. ld. & flat rate 
H.p. Ltz. Td. 2d., Max. dsmint 
pr. 5d. & 1 
HP. Lty. 4d. to 8d., Sliding scale 
| pr. 2d. tu 1d. 
5=5 H.P. H = 7d. & 2d., Max. demand 
r. 7d. & 14d. 
6=38} H.P. 4d. or 6d.,1d Max. demand 
& 1s. slot meters & flat rate 
3 | Lag. & 2d. or Max. demand 
6d., pr 3d. & flat rate 
10=89 £12 pr. per Kw. Max. demand | 
& 2d. or 6d.* flat rate 
90=510 Ltg. 5d, 4d., 3d, Seale & flat 
pr. 1d.; tr. 2d. rate 
| | 7d & 2d,pr. Max. demand 
58=69 H.P... | Ltg. Td. 4d. & 2d, | Max. demand 
pr. 4d. & 144. 
Ltg. 64d., pr. 3d... Flat rate with 
| dise. 
1=} HP. & 5d Flat rate 
| Ltg. 64d. pr. 4d. .. Sliding scale & 
| f.rate with disc. 
92 H.P. . Ltg 6d. & 3d. or Max. demand 
& Id. & flat rate 
12=74 HP... & Max. demand 


Ltg, €d., pr. 2d. .. 
disc. 

Lig. €d., are £16 | Flat rate with 

= 3d. i 


Lty. 6 
Ltg. 6d. & 4d., pr. Max. demand 
d. & flat rate 


Lig. fd. & 14d. or | Max. demand 
to 34d. & scale 


Flat rat> with 


sc. 
Max. demand 


Ltg. 54d., pr. 31... 


| dise. 
Ltg. 6d. & 3d., Max.demand 
pr. 24d. 


Flat rate with 


Flat rate with 
dise. 
Flat rate with 
dise. 
Ltg. 5d., pr. 83d. .. Mostly flat 
rate 
Ltg. 6d. and 3d., Max. demand 
pr. 3d. 
Ltg. 8d. & 2d., pr. Hopkinson 
24d. (pr. flat) 
Ltg. 5d to 2d., pr. Flat rate or 
3d. max. deman 


6d. to 4d., or 64 & Sldg. seale & 
max. demand 
Ltg. 7d. & pr. Max. demand 


155,555 


225,450 
43,525* 

438,860 

143,520 


301,369 
315,685 


1,430,222 


1,651,456 
1,148,955 


236,694 
55,638* 


173,988 
Ltg. 319,425 
Tr. 643,893 

298,980 


2,848,283 


59,502 
145,145 


646,273 


740,148 
28,813 
820,218 
43,755 
178,566 
489,445 
1,053,488 
444,356 
542,423 
706,619 
421,318 


229,285 


425,027 
33,649 
59,257 


260,556 


1,012,000 
315,415 
443,305 

30,686 
195,754 


674,054 


223,166 
132,815 


8,249,950 Priv.3. 
1.96, B 


2,257,559 
14,030,000 
1,987,640 


4.18 


5.23 
3.48 


1.76 


Ltg. 5 
tr. 2d. 


2.96 


3.11 


3.7 
4.37 


kk. 1 24 


5.05 
44 
3.35 


1.12 


1.05 


1.67 


1.16 


1.49 


1.05 


1.3m 


| 6550 1,200 | 70,720 | 20,000 
1,085 528 158 
1,041 11S 3,580 
| Pr. 2.25 
= 
1,100 f 2.56 
625 2,168 
715 4,466 Fe 7d. 3.0 
1,725 es 2,911 3.51 1.2 < 
538 4,404 | 4.11 2.6 
| 


« 


200 50—, 3-ph. 


e 100 1-ph. 
rritt 240 & 480 = Direct, & 
7 50—, 1 ph. 
thier .. 240 Direct 
100 Direct .. 
lingsworth 230 & 460 Direct 
ood 230 & 460 Direct 
aite . 220,440 D.C., 75—, 1-ph. 
200 & direct 
.. 210 Direct 
Batty .. 220 Direct 


100 & 200 1-p'. 
240 & 480 Direct 


Molden .. 


faves 
m. & Eng.) 


bunliffe .. | 2304460 Direct 
edden 100 & 200 50—, 2-ph. 

chofield 230 & 460 | Direct 
Johnston 210 Direct .. 

fates 220 Direct 
200 50—, 1-ph. 
damson.. 250 
Downe 100 & 210 1-ph. 
Yawthra .. 110 & 220 soe, 


230 & 460 Direct 
210 & 420 pirect 
240 & 480 Direct 


esey Brown 
Fairweather 


Milns 


BHanson .. 2304460  pirect 
HI. Carter.. 230460  pirect 
smith 230s Direet 
Snell 110& 220 Direct & 
3-ph. 
psh 200 50—, 1-ph. 
Resbury 230 & 460 Direct 
BL.Prusmann 220& 440  pjirect 
Griffin 220 Direct 
B. Thornhill 100 & 200 63—, 1-ph. 
B. Horsley 229 cow 
200 50, 1-ph. 
H. Barwell 1,250 Direct 
P. Boot .. 2200 67.5—, 1-ph. 
. Hume 240 & 480 Direct 
wrnbull 2206 440 Direct 
Bell 100 & 200 1-ph. 
. Mayes 210 420 Direct 
Shaw 200 60—, 1-ph. 
» Crowther. . 100 sow, ph. 
yllie 105 210 pir ect 
Wilkinson 2306 460 
Grimsdale 230 460 
F. Cole- 200° 50m, 1-ph. 
‘ook 
Clarke 230 & 460 Direct 
Wray 230 460 Direct 
Bock 109 & 200 50—, 1-ph. 


R. F. Mackay 


230 460 Direct 
450 Direct 
240 & 480 Direct 
230 


Friederichs 
Leech .. 
Watts 


i, King 


Direct 

Watts 210, « Direct 

C. Bishop 230 & 460 Direct 
Tomlinson Lee 220 50—, 1-ph. 

N. Warburton 210 Direct 

E. Farrow 110 & 220 Direct 

H. Sisson .. 220 Direct 
* McLean .. 200 100~, 1-ph. 


B.C. Shawfield 2206440 


J. Sutherland 100, & 1-ph. 


P. Crowther... 440 pnircot 
Porter os 230 Direct 
» Sillery 230 Direct 
Bryant 100 & 200 83—, 1 ph. 


BA. Midgley .. 280460 Direct 


230 & 460 Direct 
240 


. H. Vincent . . Direct 
A. Constable 


W. Bowden 


200 50—, 2-ph. 
100 83~, 1-ph. 


. H. Patchell 1004200 | pirect 


Still ., 20 | Direct 
200 & 400 | Direct 


100, 200, & | Direct 
400 


Bailey 
H. Patchell.. 


| Dryback marine 


*2Lanc., 4B. & W.,econ. .. 


8B. & W.econ., destructor .. oo 


- 2 Marine, 14 Hornsby, suphtrs., econ., ind. 14 Belliss ‘- a ne 
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300 FINSBURY 


London Electric Supply Corpora- | 
tion* 


County of London & Brush Proy. C, P. Sparks 104 A.C., | 50— | 


Se 1 Brush, 1 Nalder & 


++  4Willans 
Harrison 


++ | 2 Crossley 
| 2 Tangye gas producers, w. vert. boilers, Klein  23-cyl. Tangye, vert. 
“ 


elg. tr. Motor-drn. centl. cireg. pump for starting 
ee | 4 Willans 


Reavell compr. 2 Parker.. 


Dowson Gas Plant .. 


| Loco. | 8Fowler comp. (belt drive)... 1 Crompton, 2 Kapp, 1 Veale 


4 Lanc., 2B. & W. cond & econ., destructor... 


4M. & P., 2 English Electric 


6 Willans 


2 British Schuckert Motor Generators. Energy'supplied in bulk by Trafford Power & Light Co., of Trafford Park, 


Manchester, at 3,000 Volts, 3-ph., 30— 
| 8 Browett-Lindley, 1 Mather & 


Platt 
4 Belliss, 1 Gilkes turbine 


9 Mather & Platt a én 


16 Lanc., stokers, jet cond., econ., aux. plant 
motor driven 

4B. & W., suphtrs., chain grate stokers, ejector 
cond. 

2 Dowson gas generators 


8 Parker. . xe ee 


2 Newton Elec. Works, 1 Bruce 
Peebles, all belt driven 
6 Parsons a as 


2Crossley, 1 National, gas engines 


4 Lance. Meldrum urnaces, econ. .. 6 Parsons turbines .. ee 


oe 


3B. & W. - Peache | 8 Parker... 

3B. & W., suphtrs., surf. cond., clg. trs... - | 8Browett-Lindley .. oe oe ee 

5 B. & W., 8 marine, stokers & econ. om 1 Ferranti, 5 MeLaren, 2 Parsons,1 5 Ferranti, 2 Parsons, 2 EK. C. C., 1 
Brush, 1 Browett-Lindley Brush 

8 Lane., econ., suphtr., destructor. . 3 Parsons .. 3 Parsons 


6 Belliss. . ee .. 6 Parker... «e 
2 Loco. Robey .. 2 Laurence Scott $s os ee 


1 Lane., 8 B. & W. 


2 Willans 


8 Willans, 2 Ferranti, 1 Belliss 9 Crompton, 2 Schuckert 


3Economic .. ee 3 Bow McLachlan, vert. comp. '3Bow McLachlan... 


9 Lanc., econ. suphtr. jet cond. 4 Musgraves, 4 Belliss o .. 5 Ferranti, 3 Peebles .. an we 


5 Marine ee 6 McLaren 4 ¥Ferranti, 1 Brown,1Siemens .. 
2Crompton .. oe 


1 Parker, 3 E. C. C. 


2Allen .. oe 
1 Willans, 3 Marshall 
2 Belliss.. 


2 B. & W., stokers and econ. 
8 Lane. .. 


2 B. & W. suphtrs. chain grate stokers, detart. .. 2 Parker. . 


6 Mather & Platt, 2 Siemens 
5 McClure & Whitfield, 8 Parsons .. 


4 Lance. econ. feed htr. 4 Belliss, comp.,2 Allen .. 


2 Lanc., 4 B. & W., Wilton furnaces 5 Willans, 3 Parsons turbines 
8 Brush comp., 2 McLaren triple .. 5 Brush,2 Siemens .. 


2 Willans, 19 Belliss .. 


5 Lance., econ., mech. stokers. surf. cond., clg. tr. 


18 Lane. & Galloway, 2 B. & W., stokers and 
econ. 


8 Silvertown, 5 Sunderland Forge, 
2 Parker, 3 Holmes, D.c.; 3 A. 
E. G. 3-ph. 5,500 v. 

2 Brush Inductor 


3G. E. C. 


2 Brush .. ce ee 


2B. & W., suphtrs. and econ. aa oo 3 Reavelli, vert. comp. 


5 Lane., econ., jet.cond. .. 2 McLaren, vert. triple, 1 Willans 3Schuckert .. 


8 Lanc., Proctor stokers, econ. os 3 triple exp. 3 Siemens ee 

4 B. & W., 1 Paxman Econ., stokers suphtrs.,econ. 5 Belliss, 1 Willans, 1 Chandler 8 Newton, 7 British Thomson- 
Lanc., Holdsworth, econ. .. 2 Alley & MacLellan .. se 4 ee & Phillips. . os 

5 B. & W., suphtrs., ejector and surf. cond., | 5 Willans oe &Fynn .. 


Brush Are os 


ee 


5B. &W.,2Lane. .. 


econ. 
Treeton Colliery engines and boilers 


5 Willans, 1 Ferranti.. oe 4 Johnson & Phillips, 2 Ferranti .. 


2B. & W., ch. gr. stokers, suphtrs. 2 Belliss. . ve 2 Parker. . 


4 Lance., stokers, surf. & ejector cond., clg. tr., 4 Belliss, 3 com., & 1 triple 
econ, 

2 Davey Paxman semi-marine, surf. cond., steam 
and elec. pum 

3 B. & W., cond., cooling tr. ee 


8 Belliss, compound .. | 8G.E.C., A.c.; 1 D.c. 


3 Belliss, vert. comp. .. oe 8 Parker 


3 Lanc., jet and surf. cond. .. em o* 8 Fowler, 1 Ferranti, 1 McLaren 4 Fowler, 1 Ferranti .. oe 

3 Browett-Lindley, 2 Ferranti, 2 
Galloway 

6 Bumstead & Chandler 


4Lanc.,1 .. ve 5 Ferranti, 2 Lanc Dynamo Co. 


2Lanc.,3B.&W. .. wa 6 Parker 


5 Dowson gas generators, scrubbers, hold 7 Westingh gas engines, direct 7 Helios (Suter) 
elg. tr. coupled. 
6 B. & W., econ., destructor. . 4 Willans 8 Peebles, 1 English Elec. M'f'g Co. 


8 Brush Universal, 1 Ferranti 3 Mordey, 1 Ferranti .. és 


8 Brush .. 


3 B. & W., ch. grate stokers, econ., detartariser. . 
2B. & W. oe ee oe |S Allen .. oe 


2 dry-back marine, 2 water tube 5 Parsons 6 Parsons 


6 Ferranti vert. 6 Ferranti 


7 Belliss 


6 B. & W., 3 Lane. 

5 Lance., econ. .. 

3 B. & W., feed htr. .. 
2 B. & W., detartariser .. 2 Belliss.. oe wal 
2 B. & W., chain gr. stokers, suphtrs., 


9Crompton .... 


. 8 Brush Universal ..  $8Brush.. 


2 Parsons 


6 Crompton, 2 E.C.C... 


econ., | 2 Parsoas 
8 Willans comp. 
4 Willans ee 


5 Willans, 1 Browett-Lindley oo 


jet. cond. 
2Lanc.,2B.&W. .. 


4B. & W., stokers, cond. 4General Electric .. ie 


4B. & W., suphtrs., 1 stoker 


5 Crompton, 1 B.T.H. 
_4 Belliss (3 comp., 1 triple) .. +» 4 Parker.. 
5 Siemens, 1 Holmes .. 

8 Musker (belt driven) 

1 Mordey, 3 E.C.C. .. 


6 E.C.C.,3 Parker .. 


2 Lanc., 3 Economic, econ., detartariser .. -. | 4 Paxman, 1 Belliss.. 


2 Fielding & Platt, gas producers ..  .. 2 Andrews, 1 Tangye, gas engines .. 


2 Hornsby w.t., 2 Fraser Economic, surf. cond., 2 Belliss, 2 Allen, vert. comp. 
feed htr., econ. 


6 Lanc., 2 Economie, ind. drt., econ., jet.cond... 4 Marshall, hor. rope drive, 3 


Belliss, 2 Willans, vert. direct 
1 Ferranti, 8 Brush, 4 Belliss, all 
vert. comp., and 4 Victor turbines 
. 8 Scott & Mountain .. 


8 Scott & Mountain, 1 Allen 


2 Ferranti, 4 Brush, 4 Bruce 
Peebles 


8 Witting Bros, 


9 B. & W., suphtrs., ejector cond., econ. .. 

2 Lanc., jet cond., econ. ve << oe 

8 dryback, econ., purifier, eject. cond., elec. 8 Scott and Mountain, 1 Mather & 
pump. 

1 Lane., 3 B. & W., stokers, feed htr. and 
softener, cond. 

6 B. & W., surf. cond., econ. 


5 B. & W., 2 Lanc., stokers, econ. .. ve 


| Platt 
4 Willans, comp. 4 Lancashire D. & M. Co. .. 
7 Willans, 1 Peache .. 


.. 8 Willans 


6 Crompton A.C., 4 do. series arc .. 


6 Crompton, 2 D. Kerr eo 


. | 5 Willans ee 
.- | 8 Willans be as 3 Thames Iron Works ve 
& Maclellan, and Johnson & Phillips, E.C.C. .. 


Clenc 


4B. & W. stokers, ejector cond. .. ee 
4B.& W. oe ee 
17 B. & W. and Stirling, 2 Lanc. .. ite 


draught, part cond. | 


23 B. & W. ow ee 
46 B. & W., 16 Economie, stokers, cond. .. in 


19 Willans.. E.C.Cc. .. 


Willans, 


oe 


2 Ferranti, 8 Brush, 12 
8 Allis, 3 Musgrave 


| 2Sulzer,2 Belliss .. 


280 WINCHESTER .. -. | W. Elect. Lt & Power Co. .. a 


210 


1898 | H. N. Warburton 


.. | 2 Parker, 2 English Electric... .. | 


2 Holmes, 1 Westinghouse, 1 Siemens | 


2 Ferranti, 8 Brush, 18 Thomson- | 
Houston, 6 Westingh 


638 
1,048 
1,050 
5,285 


318 
350 


525 


1,100 


Direct 


|G. W. Partridge | 1004290 | i-ph. Pa n, 12 B. & W. 


2,320 


273 


183.6 


359 


AiR & 


discharge 
Tudor, 25 KW. for 6 hrs. 


Tudor 


Chloride, 260 Kw. for 3 hrs... 


.. | 2  Hick-Hargreayes, 3  Plent; 
| 2 Allen 
9 Brush vert. 


D.P. ce'ls, 300 amps. max. 


Battery under consideration 


Tudor, 1,800 Kw. hrs... 
D.P., 315 Kw. hrs. 
Chloride, 500 amp.-hrs. 


Tudor, 420 amp.-hrs. .. 


Ace. Fabrik, 38) amp.-hrs. 


Tudor, 750 amp.-hrs. .. 
D. P. 


E. P. S., 120 amp.-hrs. 


_ Tudor, 200 Kw. for 5 irs, 


1,009 amp.-hrs... 


Chloride, 400 amp.-hrs. 
Chloride. . 
D.P., 260 cells, 350 amp.-! 


Pritchetts & Gold, 250 amp.- 


rs. 
E.P.S., 750 amp.-hrs. 


Chloride, 40 kw. for 6 hrs. .. 


Irs. 


E.P.S., 88 kw. for 4 hrs., 
Tudor, 109 kw. for 7 hrs. 


Hart, 700 amp.-hrs. 
E.P.S., 50 kw. for 3 hrs. 


Tudor, 650 amp.-hrs... 
Tudor, 350 amp.-hrs... 


800 amp.-hrs. in 10 hrs. 


192 Kw.-hrs, 
Pritchetts & Gold, 27 
for 10 hrs. 


D.P., 220 Kw.-hrs. 


E.P.S. 

Tudor, 720 amp.-hrs. .. 
Chloride, 8C0 amp.-hrs. 
Brush, 430 amp.-hrs. .. 
Tudor, 840 amp.-hre. .. 


Tudor, 300 amp.-hrs. . . 
Hart, 40 amps. for 9 hrs. 


D.P., 350 amp.-hrs. 


Tudor, 23 KW. for 10 hrs. 
E.P.S., 105 KW. for 1 hr. 
E.P.S., 675 amp.-hrs... 


Pritchetts & Gold, 2.000 amp.- 


Hart, 20 KW. for 5 hrs. 
Tudor, 120 Kw. for 5 hrs. 
630 amp.-hrs. .. 

E.P.S., 210 amp.-hrs... 
P.T.L., 600 amp.-hrs... 
Chloride, 150 kw. for 1h 


Tudor, 1,000 amp.hrs. 


Hart, 100 Kw. for 5 hrs. 


| Tudor, 42 Kw. for 6 hrs. 


29,000 amp.-hr. at 200 v. 


E.P.S. 


Kw. 


oe 


' Glover ppr., lead covd., armd. direct 


: Callender lead covd. and armd. 


Ferranti .. 
Allis. bor. | 3 Mordey, 6 E.C.C. 


D. 


| Fars. triple cone.; h.p. fdr. cone.; dist. 3-core; lead 


covd. and armd., direct ; Callender 
Cone. fdrs. an@3 single dist., solid in wood ; B.I.W. and 

Callender 
Callender oe ee 


Ppr., lead covd. B.IW., fdrs., single and triple conc. 
solid, dist, single, solid conc. and single armd. direct 
Paper, lead covd., laid solid in wood ; B.I. & Helsby .. | 


D.c., lead covd. ppr. single, fdrs. in ducts, dist. solid. 
A.C., lead covd. ppr. cone. in e.-ware pipes 
Callender, 3-core and triple cone. armd. direct .. 


Cone. lead covd. and armd. direct, B.I.W. 


V. r. and ppr. fdrs. in c. i. pipes, dist. v. r. and triple 
cone. ppr. 
Callender cone. fdrs. and armd. dist. ee oe 


Single cables laid solid, Callender .. os 


H. p. lead covd. ppr. cone., l.p. 3 core ppr. lead covd. .. 


Triple cone. ppr., solid, Western Electric and Anchor 


Cable Co. 
Callender, dist. 3-core cable, fdrs. triple conc. 


Bare epr., Callender, and ppr. cables 


Callender 


Cone. armd., B.I.W., Siemens, Callender.. 


Ppr. and v. r. in pipes and ducts .. ag ee oe 


Callender, 3-wire, solid 


3 way solid, central, 3 core armd., outlying ; Callender 


Conc. & triple conc. and 3-core fibre, lead covd. and 
armd. direct, Callender 
Glover, B.I.W., & Henley, fdrs, solid, dist. armd. 


V. bit., conc. fdrs. and dist., all armd. 


Bare cpr., v.r. in pipes, vy. bit. solid, and in ducts, 3- 
core paper, solid, and in duc‘s 


Henley cone. fdrs., lead covd., dist. armd. as 


V. bit., feeders, triple conc., lead covd., armd. direct, 
drawn in and laid solid; single cables laid solid for 
dist. Callender 

Callender, dist. solid, fdrs. drawn into pipes 


' Diatrine paper, 8-core leal covd.; feeders drawn in, 


dist. laid solid ; Glover 
B.I.W., and Glover diatrine 


Triple conc., lead covd. paper, solid in wood, Western 
Electric 

Cone., dist. armd., B.I.W. and Henley 

Armd. conc. lead covd. Callender and B.I.W. 

Solid in wood, Callender v. bit. .. 


8-core armd. direct ; single cond. in pipes and solid 


' Callender h.r. & Lp. fdrs. cone. ; paper in Sykes cond. ; 


Lp. dist. Bitite,*single, laid solid in wood ; Callender. 
Callender, armd., fdrs. triple conc., dist. 3-core. . 


Ppr., fdrs. cone. ; dist. triple cone., cone. & 3-core 

B.I.W., armd. .. 

H.yp., v.r. and y. bit., solid and lead covd. in pipes; 
l.p., arnad. direct, and v. bit., solid. 

Cone. fdrs., single dist., laid solid . . 


Paper, drawn into dvets., B.I.W. and St. Helens 


Henley, cone. ppr. lead covd. and armd. .. ae oe 


Callender, single, laid solid .. 

B.LW., ppr. lead covd., triple and twin conc. 

BIW., cone. direct, in p'pes and solid .. 

Callender, cone, armd. fdrs., triple conc. armd. dist., 
St. Helens single laid solid. 

Callender, conc. fdrs , 3-core dist. solid in wood 

Jute. v. bit. fdrs. in duets., lead. covd. armd. dist. 
Callender 

Solid in bitumen and B.I.W. oe 

Conc. fdrs., single dist. 

Ppr. conc. lead covd. armd. and unarmd... 

Callender cone. fdrs., 3-core dist. .. ia as 

Triple cone. lead covd. and armd. and 3-core lead 
covd. solid in wood, Callender 

Lead covd. and armd. conc., Callender 

Callender, v. bit. solid and in ducts for h.p., also v. b. 
armd. cone. dist., 1. p. v. r. in pipes, solid and direct 

Fedrs. y. bit. solid, dist. v. bit. solid, also lead covd. 
and armd. direct 

Brooks B I.W. and Callender va 

Ppr. armd. and lead covd. cone, fdrs. and 3-core dist. .. 

V. bit., fdrs., conc., dist triple conc., all in ducts, some 
armd. are leads 

Distrine conc. solid St. Helens .. 

B.I.W. cone. armd. .. 


Callender, conc. and triple conc. armd. direct, v. bit. . 
single conductors 


Callender solid, fdrs. conc. armd. .. 


Glover, triple conc., diatrine lead covd., fdrs. in 
ducts, dist. solid. 


B.LW.cone. .. ie 
B.LW., h.p. twin, l.p. cone... eo 


Bitite in casing, jute armd., ppr. and bitite laid 
solid 


Callender in ¢.-ware ducts .. “a 


Conc., lead covd. ppr. in iron pipes, B.ILW. and 4 


Callender 


Tudor, 24,000 amp.-hrs. at Paper insd. laid solid .. oe oe 
200 v. 


ttt. 
409 83 ee 
.| 423 
100 
810 406 as 
630 
: 
500 210 
90 €0 
775 231 
1,725 510 
538 197: 
675 350 


Mordey, 6 E.C.C. A.C, 


; dist. 3-core; lead 


gle and triple cone. 
d single armd. direct 


od ; B.I. & Helsby .. 


. in ducts, dist. solid. 
ware pipes 

armd. direct .. 

dist. v. r. and triple 
ist. ee ee 
ore ppr. lead covd. . 


. Electric and Anchor 


triple conc. 


outlying ; Callender 


ibre, lead covd. and 
id, dist. armd. 
rad. 


lid, and in ducts, 3- 


. armd. 


covd., armd. direct, 
cables laid solid for 


nto pipes 


.; feeders drawn in, 


d in wood, Western 


nd B.I.W. 

1 pipes and solid 
aper in Sykes cond. ; 
in wood; Callender. 


dist. 3-core.. 


cone. & 3-core 
ead covd. in pipes; 
id. 


nd St. Helens 


rmd. .. wa es 


win cone. 

lid .. 
2 conc. armd. dist., 
olid in wood. 


. covd. armd. dist. 


md... 


d. and 3-core lead 
der 

ts for h.p., also v. b. 
es, solid and direct 
lid, also lead covd. 
s, and 3-core dist. . 
., all in ducts, some 


armd. direct, v. bit. , 


ad covd., fdrs. in 


pr. and bitite laid 


pipes, B.I.W. and 


er 
in wood ; B.I.W. and 


3 B.T.H. 


£24,300 
£6,000 
£100,176 
£7,000 
£510,009 
£52,797 
£11,000 
£65,000 


£433,016 
£30,738 
£44,000 
£7,000 
£125,940 


£172,832 
£145,818 
£25,000 
£25,227 


£37,000 
£51,000 
£47,679 
£232 231 


£31,000 


£60,000 
£31,009 
£62,174 
£20,400 
£32,000 


£80,000 
£48,598 
£62,000 
£25,108 
£49,000 
£52,000 
£43,000 
£56,540 
£80,000 
£45,000 
£44,591 


£41,809 
£121,300 
£64,000 


£28,000 
£21,900 
£38,041 
£82,000 
£100,200 
£60,951 
£65,000 
£9,000 


£92,284" 


£114,815 
£15,000 
£45,689 
£23,146 
£44,412 
£53,000 


£109,053" | 


£48,000 
£180,956 
£217,378 
£764,804 


£390,000 


£1,956,208 


£591,101 


3,759 


5,000 
3,500 
10,822 
2,000 
29,913 
3,500 
70,7€0 
17,509 
6,500 
45,355 
8,114 


ine. pb. ltg. 


¥130,892 


7,687 
17,244 
1,052 
41,080 


69,542 
44,087 

5,000 
13,293 
10,451 


8,653 
22,274 
17,179 
82,653 


6,039 
8,262 


22,000 


23,659 
2,350 
13,882 
49,878 
6,769 
14,614 
8,084 
12,018 
29,433 
30,000 
20,626 
32,000 
12,710 
18,500 


4,900 
45,726 
42,548 

6,022 

6,066 

3,177 

9,148 
23,000 
50,170 
28,256 
24,852 

3,500 
19,566 
33,833* 
37,969 

8,647 

9,804 
10,000 

27,052 

80,000 


9,627 
6,000 
22,679 
121,212 


| 990,605 & 
| supply 


176,002 
610,000 
150,729 
& bulk 


All | Sline. | 5=44 oP... 


15 are, 358ine 9=G6 HP. .. 


| 44 are, 133ine. 23=70 


‘16 are, 105ine. 1=6H.P. .. 


'72 arc, 243 inc. 62=210 op. Gd. & 2d. 
4=30 B.p... ae 6d., pr. 2d. Flat rate 


EP... | Chd. & 


are, 12 ine. 


4d. & fixed charge... 


| Ltg. 7d. & 4d. me | ‘| Max. demand 
| pr.4d. & lddor 24d. & flat rate 


Hopkinson 


| r. 2hd. t rate 
& 34d. .. Rebate os 
69=330 H.P. Lig. 44d., pr. 2d. &  Ltg. flat, pr. 


| max.demand 
ba. 8d. Max. demand , 
| $384 H.P. .. | Ltg. 44d., pr. 21... Flat rates .. 


23=86 H.P. 7d., 4d. & 2d., Max.demand 225,450 


d. & 1 
9=16 HP... Lag. & pr. Scale oe 43,523* 
& 2d. 


16=60 H.P. un "qa. & 8d., or Max. demand 438,860 
64d. to 53d., pr. Dad. & discounts 


6d., pr. 4d. & 14 or flat 
Ltg. 7d. & 24d., pr. Max.demand 
4a. & 1 
106=432 u.p. Ltg. 4d., pr. fd. .. | Flat rate .. 


26=170 H.P. Ltg. 44d. & 2d., pr. 2d. Max. demand 301,369 
& 1d. or 1}4., tr. 13d & flat rate 
Ltg. 7d., 44. & 2d., Max. demand 315,683 
pr. 4d., 3d. & 2d. 
Ltg. & 2d., or Max. demand 
, _ 6d., pr. 3d. or flat 
9=140 bd. 44d., tr. Max.demand 1,430,222 
6d. & 3d., pr. Max. demand 


15=145  Ltg. 64., & Max.demand 1,651,456 
4d, & 2a. 


88 arc,618ine 8,of 4to3H.P. 7a. & 2d., or Max.demand 1,148,955 


5d., pr. 2d. & flat rate 
12=78 H.P. Ltg. "34d. to 44d., Sliding scale 
pr. 2hd. to 1}d. 
Ltg. 5d. to ‘ah4., Flat rate, 236,694 
pr. 24d. to J4d. with disc. 


18=102 H.p. Ltg.7d. & 3d. or6d., Max. demand 
pr. 4d. & 14d. or 24d. or flat rate 


26=50 u.P. Ltg. 7d. & 2d. or Max. demand 173,988 
6d., pr. 5d. & 1d. & sl. scale 


13=10) H.p. Ltg. 5d. & 23d., Hopkinson.. ;Ltg. 319,425 
pr. 3d. & 14d. Tr. 643,893 


Ltg. 6d. & 24d., | Max. 298,980 
pr. 2d. to ny & sl. scale 


18=68 B.P. 


140=927 Ltg. 5d. & 24d., pr. Max. demand 2,848, 283 


24d. w. dis. to 1jd. & flat rate 


7d. & 2d. .. Max. demand 59,502 
=89 H.p... Ltg. 54d. to 4d., Sl. scale .. 145,145 
pr. 2d. 


Ltg. 6d. & 2d., Max. demand 

pr. 3d. & 2d. 
5d., or 2d. & £710s. | Flat rate & 

per Kw. m.d. demand . 
,Max.demand| 646,273 


Ltg. Ta. & 3d, Max. demand 
pr. 24d. 


12=30 H.P. ie a & 8d., Max. demand 740,148 


.. | Lite. & 3d.or@d., Max. demand 28,813 


pr. 4d. & 144. or 2kd. or flat rate 
60=317H P.* Ltg. 7d. & 2d., pr. Max. demand 820,218 


8=110 Ltg. 7d. & 3d.,2-rate | Aron 2-rate 43,755 
meter, pr. d4a. meter & flat 


| Q4are,140ine. 19=81 H.P.  Ltg. 7d. 4d.,or6d., Max.demand 178,566 


pr. 4d. & 14d. or 24d. or flat rate 


17=185 H.P. pr. 3d. Flatrate .. 489,445 
& ld. 
| 15=32 | Ltg. to 3d., Sliding scale 1,053,488 
tr. 13d 
50 H.P. .. Ltg. 6d. & 2d., pr. Max. demand 414,356 
j 241. & 1d., tr. 2d. with dis. 
184 H.p. .. 44d.to4d... -. Flatrate .. 542,423 
Ltg. 6d. & 3d., Max. demand 706,619 
pr. 2d. & 1d. 
20=180 H.p. Ltg.7d. & 3d. or5d., Max. demand 421,318 
pr. 2d. to 14d. | "& flat rate 


Ltg. 7d. —_- pr. Max. demand 
4d. 
23=95 | Ltg. 141. Max. demand 229,283 


pr. 1 & flat rate 
87=133 H.P. Ltz. "a. & 2d., Max. 
pe. 5d. & Ld 
HP. Lty. 4d. to B.8d., Sliding scale 425,027 
| pr. 2d. tu 1d. 
5=5H.P. .. | Ltg. Td. & 2d., Max. demand 
pr. 7d. & 14d. 


6=38} HP. | 7a. & 4d. or 6d., 1d | Max. demand 33,649 
& Is. slot meters & flat rate 


8 H.P. .. | Ltg. 8d. & 2d. or , Max. demand 59,257 
| 6d., pr 3d. & flat rate | 
10=39 HP. | £12 pr. per Kw. Max.demand 260,556 
& 2d. or 6d.* & flat rate 
90=510 Ltg. 5d, 3d, Secale & flat 
pr. 1d., rate 
ISL H.P. .. Ltg. Td ‘8d; pr. | Max. demand 1,012,000 
53=69 HP... | Ltg. “Wd. 4d. & 2d, | Max. demand 315,415 
pr. 4d. & 
. 89=143 HP. | Ltg. 64d., pr. 3d. Flat rate with 443,305 
| disc. 
l=}HP. .. Cd. & 5d. --  Flatrate .. 30,686 


Ltg. 64d. pr. 4d. .. Sliding seale & 195,754 
f.rate with disc. 
Ltg 6d. & 3d. or Max. demand 
Ms ae pr. 2d, & 1d. & flat rate 
3d. Max. demand 673,054 


92 H.P. 
4=16H.P... Ltg, €d., pr. 21. Flat mane with 
dis: 
8=23 Lig. €d., are £16 Flat with 223,166 
pr. ann., 3d. disc. 
10=334  Lty. 6d. & 3d. Max. demand 132,815 


15=87 up... | Ltg. 6d. & 4d., pr. | Max. demand 


ad. & flat rate 
28=74 HP... Lig. Gd. & 14d. or | Max. demand 
| to 34d. & scale 


«.. | Ltg. pr. 31... Flatrate with 
Ltg. 6d. & 34d., 
pr. 24d. 
$17 %.H.P... | 6d. .. Flat rate with 
di 
12=45 | .. 


1,568 H.P. .. | Ltg. 5d., pr. 8d. .. 


ise. 
Flat rate with 


rate 
Ltg. 6d. and 3d.,, Max.demand 2,257,559 
pr. 3d. 
8,100 K.w. Ltg. 8d. & 2d., pr. ies > 14,090,000 
24d (pr. flat) 


pr. fla 
1,057 o.P...  Ltg. 5d to 2d., pr. Flat rate or 1,987,640 
3d. max. deman: 


= 7d, & 2d. or 54d. _ demand 155,555 


Ltg. 7d. & 4d., or Max.demand 143,520 


56,638" Ltg. 4.96 
Pr. 2. 


dise. 
Mostly flat 8,249,950 Priv.3.89,Pb. 
1.96, Bk. 1 24 


1.53 


1.464 
1.046 


1.49 


1.92 


1.33 


3.19 
1,49 


1.34 
1.71 
2.07 
3.05 


1.29 


2.61 
2.92 


jle) .. 


4 Parker. . 


5 Siemens, 1 Holmes .. 


4d.,or 64 Side, scale & 


Callender cone. fars., 8-core dist. .. 


1.88 


1.85 
5.20 


2.642 


2.28 


1.36 


2.10 


2.07 


1.10 
1.15 


1.63 


2.07 


2.535 
1.502 


2.22 


1.54 


2.5 
1.27 


2.64 
1.25 


2.33 


1.638 


3.17 


5.56 
2.53 


18 

2.87 
4.24 
4.06 


1.59 


3.52 


'*Combined with St.H. E. Ltg. Co. E.C.C. 
m't’r 2500 v. for St. 


Lighting and traction 

Temporary supply from Dec., 1902, to 
Feb., 1903 

Lighting and traction; new works 


Extensions in ‘and. * Year ending 
Sept. 30, 1962. 
*Inci. te rep. and maintne. of public 
lamps 


* March, 1991 aa a 


Traction supply commenced May 5th, 
1902. Extensions in hand ~ 


Lighting and traction 
Lighting and traction 


Lighting and traction 


Priv. houses free wired, 7d. p.u., slot 
meter; others 444. per lamp per “qr. 
*8 months working 


Lighting and traction 


Lighting and traction, 2 stations (new 
piant in course of construction). 


* Engineer-in-Chief, J. J. Steinitz 

Max. demand system discontinued 

A. C. 3,090 v.,1 & 3 ph., 50 —, being 
installed for outlying districts. 

Supply commenced in June, 1903 

Lighting and traction 


Started supply in Dec., 1992 


Electricity supplied by Rother Vale 
Colleries, Ltd. 
Supply commenced in July, 1902 
Lighting and traction . 
* Includes 13 radiators. 
Data to Dec., 1994; supply started on 


June Ist, 1902. 
Data to Dec. 31st, 1902 


Lighting and traction 


Lighting and traction 


Lighting and trac ion 


Supply pressure raised during year 
* Pr. 2d., 


Ligh:ing and tract’on 


Alternators not run in parallel . . 
Lighting and traction. * March, 1991 


Lighting and traction; old stat’on 
A.C., new one D.C. 


Destructor supplies steam required in 
daytime 


' Traction contemplated, two 1,00) #.P. 


se‘s in hand 


*March, 1901 


Pr. 5d. from 5 p.-r. to 10 p.m., 2d 
rest of day, min. 10,000 units p.a. 


Energy supplied in bulk to C. C. & S. 
(City Order , and also obtained from 
latter at 1,000 v. Data to Dec. 31, 1902. 


Energy supplied in bulk to C.C. & S. 
(West End O:ders , and also obtainel 
from latter. Data to Dec. 31st, 1902 

*As Sir Coutts Lindsay Co., Ltd., 


292 
293 


} | 18 Nernst 
10,925 | 95 are, 71 ine. 23 
| goo | re 2.95 232 
3,734 | 3.48 1.77* 234 
tr. 2d. 
| 15,791 | 160are 2.63 | 250 
ine. 
2,699 om | 106 | 255 
8,084 | one 262 
2,341 | 4.6 = in. 
9,607 | 87 aro, 11 ino. 800 
| 2,456 19 are 3.56 1.77 os) 
oe | | 8 are <a -» 278 
| 2,163 49 are, 322 ine 5.52 
| 4,466 | 7d. 283 
8,649 51 are, 3 ine. 284 
2,911 are, 149 ine 3.51 | 285 
4,404 116 are, 7 4.11 | 
98,898 | 8.85 Lot 2.84 
| 


i i i, 8 Brush, 138 Thomson- 41,00U 15,015 ee 02) a 
.. 2 Ferranti, 8 Brush, 12 Willans, 2 Fercanti, ish, 1 Callender 
46 B. & W., 16 Economie, stokers, con 8 Allis, 3 Musgrave I 6 8 4,800 3,885 


7 Watertube .. 


.. | 2Sulzer, 2 Belliss .. 


Lahmeyer +e 


200 v. 


4Ps 


WINCHESTER W. Elect. Lt & Power Co. . H. N. Warburton 210 Direct .. 4B. & W., suphtrs., 1 stoker a oa .. | 4 Belliss (3 comp., 1 triple) .. 

281 WINDSOR | W. Elee. Installn. Co. 1895 A. E. Farrow .. 110 & 220 Direct .. 2Lanc., 8 Economic, econ., detartariser.. | 4 Paxman, 1 Belliss.. 5 Si 

282 WITNEY .. .. | W. Elec. Supply Co. 1900 | W.H. Sisson 220 .. | 2 Fielding & Platt, gas producers... . | 2 Andrews, 1 Tangye, gas engines .. 3 M 

983 WOKINC.. ..  ..  W. Elec. Supply Co. | 1890 J.G.MeLean ..| 200 100—, 1-ph.| 2 Hornsby w.t., 2 Fraser Economic, surf. cond., Belliss, 2 Allén, vert. comp. . 1M 

284 WOLVERHAMPTON Corporation .. Shawfield | 220 & 440 Direct 6 ind. drt., econ., jet. cond... 4 Marshall rope drive, 3 6H 

9285 WORCESTER ..  .. Corporation .. ..  ..  «. 1894 C.J. Sutherland | 100, & 100—, 1-ph. 9 B. & W., suphtrs., ejector cond., econ. .. 1 2 J 

986 WORKSOP .. Urban District Council .. .. 1901 J.P. Crowther.. | 2206440  pireot 2Lane., jet cond.,econ. .. 8 Scott & Mountain .. ..  .. 3¥ 

287 WORTHINC ..~ .. Corporation ... 1901 G. Porter ok 230 Direct 8 dryback, econ., purifier, eject. cond., elec. 3 Scott & Mountain, 1 Allen 3s 

288 WREXHAM Corporation .. .. «. 1901 | W. Sillery 230° Direct .. 3 B. & W., stokers, feed htr. and 4 Willans,comp, ..  .. 4 

289 YARMOUTH .. Corporation .. «1901 Bryant & 200 88—, 1 ph. | 6 Baw. econ. 7 Willans,1Peache .. 

290. YORK Corporation .. -:1900 Midgley .. | 460  pirect 5B. & W., 2Lane., stokers, econ... 8 Willans 6C 

LONDON. 

291 BATTERSEA Corporation .. 1901 H.R. F. Mackay 230 & 460 Direct .. 4B. & W.stokers, ejector cond... 5Willans 
BERMONDSEY .. Corporation 1902 | W. H. Vincent .. 240 Direct 8B. & W.econ., destructor... .. Willams 3T 
BLACKHEATH AND, B. & G. District Elec. Lt. Co. 1900 J. A. Constable 200 | 50—,2-ph. 4B. & W. | Alley & Maclellan, and 

294 BROMPTON AND B. & K. Elec. Supply Co. 1889 H. W. Bowden 100 83—,1-ph. 17B. & W. and Stirling,2Lanc. .. . | Willans.. 5. ve E.¢ 

295 CHARINC C.C, & S. Electy. Supply Corp. .. 1891 W. H. Patchell 1004200 Direct Marine, 14 Hornsby, suphtrs., econ., ind. 14 Belliss fas 14, 

STRAND draught, part cond. t 
296 CHELSEA C. Elec. Supply Co... 1889p. Still... 230 Direct 19 Willans co; Bi 
a 297 CITY OF LONDON C. of Lon. Elec. Lighting Co. 1891 F. Bailey 200 & 400 Direct 45 B. & W., 16 Economie, stokers, cond. .. 2 pet a 12 Willans, 2 ’ 

298 CITY OF LONDON Cross & Strand Elec. Supply 1899 W. H. Patchell.. & Direct 2Sulzer,2Belliss .. La 

299 DEPTFORD Lenton Electric Supply Corpora- 1887 G. W. Partridge 100200 9g—,1-ph. 12Paxman,12B.&W. -Hargreaves, 3 Plenty, Fer 

300 FINSBURY London & Brush Prov. 1897 ©, P. Sparks = 17 B. & W., suphtrs.cond. .. .. 9 vert, comp., 3 Allis. hor. 3 

301 FULHAM .. Corporation 1901 Arthur J. Fuller 200 2-ph.édirect 3 Davey Bros., 6 B. & W., stokers, econ., ejector _ 1 Belliss, 3 Musgrave, 3 Allen (exe).. 11 

@02 HACKNEY Corporation 1901 | Robiacon | & Divoot ourf. cond., clg. tr. destructor 2 Belliss, 2 Willams .. oe , Jol 

303 HAMMERSMITH Corporation 1897 G. G. Bell 110 | 50—, 1-ph. | 6 Watertabe, 1 Lane., cond. iS 3 McLaren, 1 Belliss, 8 Robey and 5 E 

304 HAMPSTEAD Corporation 1894 G.H. Cottam ..  105&210 90~, 1-ph. 4 Lanc., 4 Marine, 14 Economic, evap. and 14 Wille Ferranti, 6 Belliss 16 

305 HAMPSTEAD H. Elec. Supply Co. .. 18991 J.S. Brown. Direct ian 

306 ISLINGTON Corporation 1898 A Gay. 100 & 200 | 50—,1-ph. 8 Lanc., 10 B. & W., surf. cond., 2 stokers, 1  Scott-Reavell, 10 Adamson- , 1( 

307 KENSINGTON K.&K.Blectric Lighting Co... 1887 Miller. | 100200 Direct. WE 

308 KENSINGTON AND 1909 | 6000 | 45~, | 9B. & W. stokers, econ, efector cond. .. 9 Willans(2exc.) TC 

309 LAMBETH Se -. | South London Elec. Sup. Co. 1899 H.W. Sprunt .. | 220 50—, l-ph. 8B. & W., suphtrs., clg. tr., surf. cond. econs... 4 Ferranti, 1 Yates & Thom., all 45 

310 NOTTINC HILL.. N. Hill Elec. Lighting Co. 1991 Schultz .. 100 & 200 | Direct 

311 =POPLAR .. Corporation .. .. 1900 A. Blackman 230 & 460 Direct 6 B. & W., suphtrs., stokers, surf. cond... 4 Belliss,2 Willans .. .. «. 62 

312 ST. JAMES’ & PALL St. J.& P.M. Electric Light Co. 1889 | S.T. Dobson 107 214 Direct 20 Economic, 8 loco., and 2 B. & W. Willan® 

PADDINCTON. | & direct ulzer 

314 ST. PANCRAS .. Corporation 1891 S.W. Baynes .. 110, 220& Direct* .. 10B. & W.,5 Lanc., 5 dryback marine .. 18 Willans, 8 Belliss, 1 Peache, 3 | 10 

| 440 Browett-Lindley § 

315 SHOREDITCH Corporation 1897 C.N. Russell .. | 150 Direct 8 B. & W., 5 dryback Marine, destructor 6 Willans, 2 Belliss .. ar =) I 

316 SMITHFIELD S. Markets Electric Supply Co. i897 Ridley 100&2)0 Direct 5 Paxman Economic .. 8 Windsor, 2 Belliss .. .. .. | 45 

317 SOUTHWARK Corporation 1899 J. R. Blaikie 220 & 440 Direct 8B. & W.,stokers,econ. .. .. 5 Willans 

318 STEPNEY Corporation 189 W.C. P. Tapper 240 & 480 Direct 3B. & W. 3 Willans | 

319 SYDENHAM Crystal Palace Dis. Elec. Supply Co. 1891 J. F. Jones 100 Direct Hornsby water-tube,1B. & W. .. 1 Wilians, 2 Hornsby comp., 3 

Belliss 3-crank comp. 

320 WANDSWORTH .. & Brush Prov. 1897 | C.P. Sparks .. 205 50 —,2-ph. 16 B. & W., suphtrs., cond. . 11 Universal ., | Mo 

321 WESTMINSTER .. W. Electric Supply Corpn. 1890 A.B.W.Kennedy 200400 Direct 36 Marine dry back, 17 B. & W. 50 Willans ee oe e- | 48, 

322 WOOLWICH Corporation 1898 TT. M. Colson 210 & 420 ~~ Direct 4 Paxman Economic, 4 loc», surf.cond. .... +4 Parsons turbines, 1 AHen, 1 4P 


Bumsted Chandler, vert. comp. 8 
= = cycles per second. 


POWE 


Clyde Valley Electrical Power Co., Ltd. 


Formed in 1901, to supply electricity in parts of the counties of 
Lanark, Renfrew, Dumbarton, and Stirling, an area of over 700 square 
miles. Two stations, with a present installation of 6,000 Kw. each, are 
being constructed at Motherwell and Yoker. The supply will be given 
by three-phase alternating current at 25 cycles per second. Capital 
£900,000, with power to borrow £300,0.0. Secretary, James Mackenzie, 
150, St. Vincent Street, Glasgow. Engineers, Strain & Robertson, 154, 
West George Street, Glasgow. 


Cleveland and Durham County Electric 
Power Company, Ltd. 


Formed in 1900, to supply electricity to power users and local authori- 
ties in the Nortn Riding of Yorkshire, and in the greater part of the 
county of Durham. The total area being 820 square miles, with a popu- 
lation of 750,000. Pariiamentary powers were obtained for stations to 
be erected at Consett, Lanchester, Witton Park, Hutton Henry, 
Haverton Hill, Auckland, Aycliffe, and Loftus. Power stations are now 
being erected at Auckland and Consett, the former with a capacity of 
1,000 h.p. and the latter of 80)h.p. The distribution in the first case 
will be on the two-phase system, at the pressure of 6,000 volts, and it is 
expected that the supply will be commenced from both stations during 
the next six months. Engineers, Messrs. Bramwell & Harris, 5, Gt. 
George Street, S.W. 


Gloucestershire Electric Power 


Formed in 1901, to supply electricity in the « 
Stations to be erected at Stroud and West Dean. C 


Kent Electric Power Co., Ltd. 


Formed in 1901, to supply electricity in the Coun 
to be built in the districts of Strood, Bleam, Dover, 


Cornwall Electric Power Co., Ltd. 

Formed in 1902, to supply electricity in practically the whole of the 
county of Cornwall. Stations to be built at St. Blazey ard Phillack. 
Capital £450,000. Consulting Engineer, C. A. Baker; Reg. Office, 30, St. 
Swithin s Lane, E.C. Secretary, J. A. Stoneham. 


Derbyshire and Nottinghamshire Electric 
Power Co., Ltd. ; 


Formed in 1901, to supply the whole of the county of Nottingham, and 
part of the county of Derbyshire, an area of 1,570 sq. miles. Four 
power stations to be erected at Colwick, Trowell, Newbold, and Warsop. 
Capital £1,800,000, with power to borrow £600,009. Engineers, Messrs. 
Bramwell and Harris; Secretary, E. Barker, Queen’s Chambers, 
Nottingham. 


County of Durham Electric Power Supply 
Co., Ltd. 


Formed in 1900, to supply electricity in the county of Durham, an 
area of 250 sq. miles. Stati at Gatesk and Durham. Power 
generated at 10,000 volts alternating polyphase. Capital £500,000, with 
power to borrow £166,000. Engineer, G. J. Steinitz; Secretary, G. J. 
Somerville, Surrey House, Victoria Embankment, W.C. 


Simplex 
FOR INTERIOR 


Of every 


Lancashire Electric Power C 
Formed in 1990, to supply electricity in the c 
excluding Manchester, Salford, Liverpool, Bootle « 
Bolton, ete.,an area of 1,200 square miles. Fou 
are to be built—at Aspull, Parr, Little Lever, and T 
£3,000,000, with power to borrow £1,020,009. 


ARC LAMPS LI 


CROWN BUILDI 
62, OLD BROAD ST., LON 


‘TRADE MARK 


Conduits 


ELECTRIC WIRING 


Description. 


UNION CABLE 


co., LTC., 
23, College Hill, LONDON, E.C, 


SIMPLEX 


For Latest 
Improvements & 


Acomp'ete 
Set of 
Standardised 


ng Bros. E.P.S., 210 amp.-hrs... 


anc., Jet cond, econ. 
8 Scott and Mountain, 1 Mather & 


V. bit., fdrs., conc., dist triple conc., all in ducts, so1 


| & Mountain. 1 Allen PTL... 600 amp.-hrs.. . 


bff 
| 


oe 


or 64. &  Sidg. 


max. demand 


scale & 


(West End O:ders , and aiso oblainet 
from latter. Data ‘to Dee. 31st, 1902 
Sir Contts Lindsay Co., Ltd., 


triple) .. +» 4 Parker.. we 500 pp, Callender cone. fdrs., 3-core dist. .. | £60,951 28,256 | 7,441 58=69 wp... | Ltg. 7d. 4d. & 2d, Max. demand 8 
} | | w. 4d. & 144. 
ee ++ | 5 Siemens, 1 Holmes .. 625 350s Pritchetts & Gold, 2.000 amp.- a armd. and 3-core lead £65,000 24,852 2,163 arc, 322 inc. 39=143 H.P. Lig. 64d., 3d... Flat rate with 4 
hrs. covd. solid in wi allender | A 
gye, gas engines... 3 Musker (belt driven) ue 90 €0 | Hart, 20 Kw. for 5 hrs. Lead covd. and armd. cone., Callender... £9,000 = 3,500 500 | l=}up. ..| Cd. & 5d Flat rate = | 
vert. comp. - 1 Mordey, 3 E.C.C. in 775 231 Sa .. Callender, v. bit. solid and in ducts for h.p., also v. b. af 19,566 | 4,466 Li a 4a idi | 
ari 3 armd. cone. dist., 1. p. v. r. in pipes, solid and direct | 
rope di Five, 6E.C.C.,3 Parker .. 2,062 Tudor, 120 EW. for 5 hrs. Fedrs. y. bit. solid, dist. v. bit. solid, also lead covd. 292,284" | 888* 8,649  5Larc,8inc. 92H.P. Ltg 6d. & 3d. or Max. demand. 
Belliss all 2 Ferranti, 4 Brush, 4 Bruce 1,725 510 DLW. and 114,815 
630 amp.-hrs, .. Brooks B I.W. and Callender £114, 37,969 2,911 59 arc, 149 inc. 12=74 HP... ead. & Bd. Max. demand 6 
in .. ++ 8 Witting Bros. ee 350 85 E.P.S., 210 amp.-hrs.. . Ppr. armd. and lead covd. conc. fdrs. and 3-core dist. .. £15,000 | 3,647 as | 85 are 4=16H.P .. Ltg,€d., pr. 2d. .. Flat rat: with 
in, 1 Allen 3 Sects and Mountain, 1 Mather & 538 197 P.T.L., 600 amp.-hrs.. . V. bit., mm een dist triple conc., all in ducts,some § £45,689 9,804 4,404 116 are, 7 8=243H.P.. Lig. €d., are £16 wares with 32 
armd. are leads | Nernst, 12 ine. r. wry r. 3d. disc. 
4 D.&M.Co .. 675 350 Chloride, 150 Kw. for 1 hr. Distrine cone. solid St. Helens £23,146 | 10,000 1,009 | 34 are, 12 inc. | 10=834 H.P. 6d. & L 
he .. ++ 6 Crompton A.C., 4 do. series arc .. 735 382 B.1.W.cone.armd. .. .. £44,412 27,052 4,570 75 arc 15=37 wp... Ltg. 6d. & 4d., pr. Max. demand 
34d. flat rate 
6 Crompton, 2 D. Kerr 1,860 410 Tudor, 1,000 amp.hrs. Callender, cone. and triple cone. armd. direct, v. bit. £53,000 30,000 | 15,000 62are 28=T4 HP... Ltg. Td. & 14d. or | on ato 
single conductors | 5d to 34d. & seule 
7 Mather & Platt 892 359 Hart, 100 Kw. for 5 hrs. Callender solid, fdrs. conc. armd. .. | £109,053* 9,627 240 arc Ltg. 54d., pr. 31... Flatrate with 
lise. 
ee 3 Thames Iron Works 375 Tudor, 42 Kw. for 6 hrs. diatrine lead covd., fdrs. in £48,000 6,000 71 are Ltg. 64. & 34., 
ucts, dist. solid. 24d. 
Maclellan, and Johnson & Phillips, E.C.C. .. 753 B.LW. £160,956 22,679 15,006 $17 eae Se td Flat rate with 
disc. 
2,510 1,421 B.LW., h.p. twin, lp. cone... £217,378 121,212 12,234 | 7 are 12=45H.P. Gd. .. Flat rte with 
. oe 14Siemens.. wa a0 4,400 3,941 20,000 amp.-he. at 200 v. Bitite in casing, jute armd., ppr. and bitite laid £764,804 | 280,605& | 34,364 113 are 1,568 HP... Ltg. 5d., pri 8d... Mostly flat 82 
solid bulk supply | rate 
E.O.C. 3,100 2,153 E.P.S. Callender in e.-ware ducts .. £390,000 176,002 14,971 Ltg. 6d. and 3d., Max.demand 22 
‘ r. 3d. 
rush, 12 Willans, 2 Ferranti, 8 Brush, 13 Thomson- 21,000 | 13,378 a “> EP ¥s Cone., lead covd. ppr. in iron pipes, B.ILW. and £1,956,208 610,000 60,000 | 508 are 3,100 K.w. we 8d. & 2d.,pr. Hopkinson 14,0 
rave Houston, 6 Westinghouse Callender (pr. flat) 
+e Lahmeyer 4,800 3,335 Tudor, 24,000 amp.-hrs. at Paper insd. laid solid .. £591,101 150,729 98,893 1,057 o.P... Ltg. 5d to 2d., pr. Flat rate or 1,9 
200 v. & bulk 3d. max. demand 
aves, 3 Plenty, Ferranti.. ie 6,000 3,000 .. B.LW., Siemens, Fowler .. £914,920 183,000 14,000 6d. to 4d., or 6d & Sidg. scale & 
3d. . de d 
omp., 3 Allis. hor. | 3 a 6 E.C.C. 4.c., 3 B.T.H. 3,759 2,216 Tudor, 595 Kw. hrs. .. A.c. B.LW. cone., D.C. v.r. cone. and armd., in pipes .. “a ne ae Ltg. 7d. & 3d., pr. Mos. Gecmanl 
hd. 
rave, 8 Allen (exc).. | 1 Dick Kerr, 3 G.E.C., 3 do. (exc.) .. 1,500 609 Fdrs. in ducts, conc. lead covd. B.I.W. £240,000 81,000 17,500 | 258 are 20=44H.p. | Ltg. 5d., 2d. & 4d. Sliding seate § 
aS +e oo - , Johnson-Lundell (Holmes) .. 1,800, 650 Tudor, 300 Kw. for 4 hrs. Triple cone. lead covd. solid in iron and e.-ware, £285,009 20,009 | 298 are Ltg. 4d., pr. 2d. .. Flat rate 
tli a B.LW. 
iss, 8 Robey and 5 Ferranti, 2 E.C.C. and 2 Siemens 2,500 1320 Callender conc., in pipes and armd. direct £199,329 66,877 22,046 164 .. 66=396 H.P.  Ltg. €d. & 3d., pr. Max.demand 1,7 
ranti, 6 Belliss 16 Siemens, 4 Ferranti,1 Crompton 4,429 2140 Hop. cone. jute lead covd. armd., I.p. tr. cone. 179,817 84,802* | 117 arc,87inc. 15=84H.P.  Ltg. 6d. & 25d., Max.demand 2,5 
and 1 Parker diatrine, ppr.; B.L.W., Siemens, Glover, St. entnaal pr. 2d. and flat rate 
9 Siemens and E.C.C, 700 Overhead and underground, Glover £191,920 be Ltg. 6d. & 24d., pr. Max. demand 
+ | 24d. 
» 10 A 1 Crompton, 3 Fowler, 7 Ferranti .. 3,240 1,823 Tudor, 39 Kw. for 3 hrs. V.r. cone. h. p. ine. i. pipes, p. in e.w. pipes £350,000 56,878 18,238 arc, 20inc. 20=30H.P. 7d. & 2d. or 5d. .. Max. demand 
, (exciting) & flat rate 
2,310 8,198" Tudor, 100 Kw. for 3 hrs. V. r. Callender bit., B.I.W. and bare cpr.; 3-ph. 5,000 £330,904 249,507 27,712 | 44 are 14=110 6d. to 2d. .. Flat rate, etc. 3,6 
‘ v. mains from Wood Lane, B.I.W. ppr., lead covd. | 
) ee ee Oerlikon, 2 Parker (exc.) .. 8,599 2,187 Hart, 15 Kw. for 3 hrs. (exc.) B.I.W. 8 core, ppr., lead. covd. inducts.. £136,000 2,500 K.w. 
| (motor-gen.) 
ates & Thom., all 4 Ferranti,1B.T.H. .. ud 3,009 1,000 Pritchetts and Gold, 350 kw. B.I.W. cone. de £848,000; 72,601 16,091 | 25 arc .. 58=157 H.P. Ltg. Td. By 21. or Max.demand 1,0 
’ for 4 hrs. 54d., p & flat rate 
1 Siemens, 4 Crompton 640 1,000 1,000 amp.-hrs. Bare cpr. and lead covd. paper... £210,257 98,717 16,663 780 23=67 200 5d., 100 Flatrate .. 1,8 
(Private) | volts. 
nS GMather& Platt .. 1,60) 912 Hart, 70 kw. for7hrs. .. 6-core fdrs., 5-core dist., B.I.W., solid in troughs ... £187,000 50,375 15,858 225 arc, 480inc.' 77=570 u.P. Max. demand 1,7 
17Siemens .. +e 5,400 4,380" | S., 20 for 7 hrs... Bare epr., insd. cables in ducts, and armd. £429,379 332,685 20,858 | 62arc 6d. to 4d., pr. Flatratewith 6,7 
ornsby, 5 Westing- 7 Elwell-Parker, 2 Latimer-Clarke, 22,725 11,948 2K. P.S. and 2 Tudor, each Single cables in c.i. pipes, armd. and unarmd., cone. £1,619,731 723,612 82,342 | 20 arc 4d. tod... Flat rate with . 12,4 
sons Turbines, 2 3 Siemens, 10 Johnson & Phillips, 500 amp. for 2hrs.at200v. _—fdrs. and dist., I.R. & G.P., B.I.W., W. T. Henley, | discount 
5 Kapp, 19 Parsons, 5 Westing- . Callender, and Siemens | 
house, 2 Kolben | | 
elliss, 1 Peache, 3'10 Kapp, 2 Latimer Clarke, 4 5,040 2,787 Fibre, lead covd.,armd., v.r. arc cables, bare cpr. .. £450,009 194,546 9,615 | 453arc .. | 267=840 H.P. Ltg. 6d. & 3d., or Max. demand 4,2 
y 10. 1A. E.G., | 5d., pr. 2d. & 3d. & flat rate 
ALC | | | 
. 9E.C. 1,455 1,460 Pritchetts & Gold, 60 kw. for Glover, Henley, B.I.W. | £196,912 | | | 260arc Ltg. 5d. and 2d. or Max. demand 
| hrs. 44d., pr. 2d. 
4E.C.C.,1 Parker... 965 630 Chloride 420 Kw.-hrs.. . Bare cpr. and Callender bitumen... .. .. £118,622 27,694 1,824 | 6d. to 3jd.. Sliding scale 1,1 
++ 4Johnson & Phillips, 1 Siemens 1,212 525 Pritchetts & Gold, 22 Kw. for Lead covd. cone. B.ILW. .. ee ae £79,570 26,424 4,687 | 90 arc, 36linc.. 26=110 Ltg. €d., 4d.,& 2d, Max. demand 6 
hrs. | | | pr. 24d. & flat rate 
S3Mather& Platt... 670 497 Tudor, 810 amp. hrs. .. Ppr. lead covd. fdrs. and dist. .. .. £90,000 26,468 | .. | arc,5inc. 76=212 8d. &1d. .. Max. demand 
lornsby comp., 3° E.C.C. .. 855 609 E.P.S., 135 kw. for 834 hrs... Conc. and single lead covd. ppr., v. bit. & v.r., direct,in £116,090 31,670 | 9= 26 Hp. 6d. to 44d. Hopkinson 4 
comp. pipes, and solid; B.I.W., Callender, F. Waring, | | 
enley 
- | Mordey .. 2,900 2,231 cone., v.r. armd., l.p. bit. fibre lead covd... Pre Ltg. 7d. & 3d., Max. demand 
‘ | | pr. 24d. 
see - | 48, various makers. 9,330 7,539 2,750 amp. hrs. Bare cpr. in ducts and insd. cable in pipe or casing .. 901,807 | 976 | 69,514 948 Ltg. 6d. to 4d., pr. | Scate 11,6 
| | | $d. to 2d. 
ines, 1 AHen, 1 4 Parsons, 1 Allen, 1 Easton Ander- 939 4€0 Pritchetts & Gold, 115 kw. hrs. Triple cone. fdrs. armd. direct, 3-core dist. armd. £56,578 | 22,986 8,561 | 8= 82 u.p. Ltg. 6d., pr. 31... Flat rate 
ller, vert. comp. son, & Goolden. direct and in pipes, Callender | | 
| 
i } 
OWER DISTRIBUTION COMPANIES. 


lectric Power Co., Ltd. 


ply electricity in the county of Gloucester. 
roud and West Dean. Capital £25),000. 


yer Co., Ltd. 


y electricity in the County of Kent. Stations 
»f Strood, Bleam, Dover, and Tonbridge. 


tric Power Company. 

“ly electricity in the county of Lancashire, 
ford, Liverpool, Bootle and Stockport, part of 
100 square miles. Four generating stations 
arr, Little Lever, and Trafford Park. Capital 
orrow £1,020,009. 


Leicestershire & Warwickshire Electric 


Power Company, Limited. 


Registered December, 1901, and in 1902 obtained an Act for the 
incorporation of a Company, with a Capital of £750,090, and borrowing 


powers of £250,000, to supply electricity throughout the counties named. 
Area of supply, 1,340 square miles ; population, 760,090. Sites scheduled 
for stations at Newbold- -on-Avon, Whitacre, Hinkley, Glenfield, and 
Measham, with powers to build stations elsewhere on land acquired by 
Engineers, Messrs. Bramwell & Harris ; 
George Street, We:tminster, 


agreement. 


Midland Electrical Corporation for Power 


Distribution Ltd. 


Formed in 1897, to supply electricity in Wednesbury and (a number of 
Generating 
Power generated at 7,00) volts on the two-phase 
Kincaid, Waller, 
Saies, 73, Lichfield Street, Wolver- 


adjoining towns and districts, an area of 90 square miles. 
station at Tipton. 
system. Capital £200,000. 
Manville, and Dawson ; Secretary, G. S 
hampton. 

Tipton Station —e 1902. Eng. and Man., T. H. McLean. 
200 v., 50—, 2-ph., 8B & W.; 
altrs., 2,300 K.w., 
.825d., or 14d 


Messrs. 


Shannon Electric Power Syndicate, 


Formed in 1897, and empowered by Act of Parliament 
develop the River Shannon water-power and to supply elect 
a radius of 30 miles of Limerick, etc. A generating sta 
erected at Cloonlara. Capital £330,000, with power to borro 
Secretary, A. H. Walkey ; Offices, 81, College Green, Dublin. 


Newcastie-on-Tyne Electric Supply Co., 
Ltd. 
Formed in 1889, to supply the city of Newcastle-upon-Tyne; further 


powers in 1900 to supply in Walker and Wallsend, Gosforth and Long 
Benton ; and in 1902 to supply in the county of Northumberland, an 


area of 356 square miles. Generating stations at Neptune Bank (5,000 
Kw.) and Riverside (constructing), Wallsend, and at Pandon Dene, 
Newcastle-on-Tyne (1,500 kw.). Power generated at 6,000 volts on the 


Offices, 5, Great 


Supply 
Yates & Thom, and Ferranti; Ferranti 
BL W. solid Ltg., 6d. & 3d., or 44d.; pr. 3d. and 


three-phase system, distributed at 440 volts three-phase, and 480 volts 
D.C. Capital expended £660,000. Engineer, C. H. Merz; Manager, 
J S. Watson; Secretary, M. Short; Offices, 50, New Bridge Street, 


Newcastle-upon-Tyne. South Wales Electrical Power Distr 


Co. 


Incorporated by Act of Parliament, 1900, for the purpose 
electricity throughout the whole of Glamorganshire and of 
Monmouthshire that lies to the West of the river Usk; al 
Act obtained in 1902. Area of supply, about 1 034 ni 
including a large part of the Colliery district of South Ws 
towns of Cardiff, Newport, Pontypool, Pontypridd, Swansea 
Merthyr Tydfil. Population of the Area, upwards of a millioi 
at Pontypridd, Neath, Cwm-bran, Bridgend, and Barry, and ¢ 
consideration. Bridgend Generating Station aa 
two-phase 60 cycle, 3,000 volts, with two 360 I.H.P. Willa: 
Westinghouse Alternators, and Danks Boilers. Supply in b 
the Bridgend Urban District Council, and the Glamor, 


North Metropolitan Electric Power Supply 
Co., Ltd. 


Formed in 1899, to supply the suburbs north of London, an area of 
325 square miles. Generating stations at Hertford and Barnet. Power 
generated at 2 x 230 volts, direct current. - Capital £500,000, with power 
to borrow £166,000. Secretary, G. J. Somerville; Offices, Surrey 
House, Victoria Embankment, London, W.C. 


BUILDINGS, 


D ST., LONDON, E.C. 
* 


Unquestionably the 
best and most 


“core dist. .. 5, UUU 


£45,689 


fars. and 


2 conc., all in ducts, some 


THE 


EDISWAN MOTOR 


SUPPLIED ccmpletely Enclosed 
in Cast Stee! Case and in Ventilated Case. 


raw | NALDER BROS. & THOMP 

BATTERIES Managing Dircctors { THOMPSON. 

ANY Animeters, Voltmeters, Recorder 

Circuit Breakers & Switchh 


IMPROVED 


Catalogues 


—" 


pr. ann., pr. 


Lig. €4.,. are Fiat rate with 
disc 


223,166 4.11 3.52 | 


Improvements 


rowtner anc., Jet cond., econ. 
G. Porter ee 230 Direct 8 dryback, econ., purifier, eject. cond., elec. 
pump. 
W. Sillery 230 Direct 1 Lane., 3 B. & W., stokers, feed htr. and 
softener, cond. 
G. Bryant 100 & 200 gg—1 ph. | 6 B. & W., surf. cond., econ. 
C. A. Midgley .. | 2306460 pirect 5B. & W., 2Lanc., stokers, econ. .. > 
H.R. F.Mackay 2304460 Direct .. 4B. & W. stokers, ejector cond... 
W. H. Vincent .. 240 Direct 8B. & W.econ., destructor... .. 
J. A. Constable 200 50—, 2-ph. 4B. & W. 
H. W. Bowden 100 88—, l-ph. 17B.& W.andStirling,2Lanc. .. .. 
W. H.- Patchell 100200 Direct .. 2 Marine, 14 Hornsby, suphtrs., econ., ind. 
draught, part cond. 
P. Still .. 230 Direct .. ow ee es 
F. Bailey 200 & 400 Direct 45 B. & W., 16 Economie, stokers, cond. .. 
G. W. Partridge 1004200 83—, 1-ph. 12 Paxman, 12 B. & W. 
C. P. Sparks 104 50—,2-ph. 17 B. & W., suphtrs.cond. .. 
par 530 v.C. & direct a 
Arthur J. Fuller 20 =-2-ph.& direct 8 Davey Bros., 6 B. & W., stokers, econ., ejector 
cond. destructor 
Robinson , Divoot @ W., coom., ourf, cond., clg. tr. destructor 
G. G. Bell 110 50—, l-ph. 6 Water-tube, 1 Lanc., cond. Kites 
G.H. Cottam .. 1054210 90—,1-ph. 4 Lanc., 4 Marine, 14 Economic, evap. and 
surface cond., econ. 
H. J. S. Brown- 110 Direct 5B. & W. os 
rigg .. 
A.Gay .. 100& 200 50—,1-ph. 8 Lanc., 10 B. & W., surf. cond., 2 stokers, 
4 suphtrs. 
H. W. Miller, 5,000 | 45—,3-ph. 8B. & W. stokers, econ., ejector cond. .. 
G. Schultz 
H. W. Sprant .. 220 50—, l-ph. 8B. & W., suphtrs., clg. tr., surf. cond. econs... 
G. Schultz 100 & 200 Direct 4B. & W. 
A. Blackman 230 & 460 Direct 6 B. & W., suphtrs., stokers, surf. cond... 
8. T. Dobson 107 & 214 Direct 29 Economic, 8 loco., and 2 B. & W. 
Highfield.. 100&200 60—,1-ph. 61 B. & W.,3 Hick Hargreaves, 4 Davey Paxman, 
& 2-ph 12 Fraser, 14 stokers, 5 surf. cond., 8 clg. tr. 
& direct 
S.W. Baynes .. 110, => &  Direct* 10 B. & W., 5 Lanc., 5 dryback marine 
C. N. Russell 150 Direct 8 B. & W., 5 dryback Marine, destructor 
E. Ridley 109 &2)0 Direet 5 Paxman Economic .. 
J. R. Blaikie 220 440 Direct 8 B. & W., stokers, econ. .. 
W.C. P. Tapper 240 & 430 Direct 3B. & W. 
J. F. Jones 100 Direct Hornsby water-tube,1 B. & W. .. 
C. P. Sparks .. 205 50 —,2-ph. 16 B. & W., suphtrs., cond. ae eo 
A.B. W.Kennedy 200400 Direct 36 Marine dry back, 17 B.& W. .. 
T. M. Colson 210 & 420 ~—dDirect 4 Paxman Economic, 4 loc», surf. cond. .. oe 


WCU 


Set of 
Standardised 


8 Scott & Mountain, 1 Allen Be 


| 4 Willans,comp. .. 


| 7 Willans, 1 Peache 


8 Willans 


. 5 Willans be 


| 3 Willans ve 


| Belliss, Alley & Maclell and 


ng Bros. ve 
8 Scott and Mountain, 1 Mather & 
Platt 
4 Lancashire D. & M. Co. 
6 Crompton A.C., 4 do. series arc .. 


6 Crompton, 2 D. Kerr ee 


7 Mather & Platt 
8 Thames Iron Works we 
Joh & Phillips, E.C.C. .. 


Clench 


14 Belliss 


19 Willans os oe 
2 Ferranti, 8 Brush, 12 Willans, 


8 Allis, 3 Musgrave 
2 Sulzer, 2 Belliss .. 


2 Hick-Hargreaves, 3 Plenty, 


2 Allen ° 

9 Brush vert,.comp., 3 Allis. hor. 
comp. 

1 Belliss, 3 Musgrave, 3 Allen (exc). . 

2 Belliss, 2 Willams .. 

8 McLaren, 1 Belliss, 3 Robey and 

14 Willans, 2 Ferranti, 6 Belliss 

9 Willans ae 

Scott-Reavell, 
Wheelock 

9 Willans (2 exc.) 

4 Ferranti, 1 Yates & Thom., all 
vert. comp. 

5 Willans ee 

4 Belliss,2 Willans .. oe 

17 Willans oe os oe 

22 Willans, 5 Hornsby, 5 Westing- 
house, 19 Parsons Turbines, 2 
Sulzer 


18 Willans, 3 Belliss, 1 Peache, 3 
Browett-Lindley 


6 Willans, 2 Belliss .. we 
83 Windsor, 2 Belliss .. “ 


10 Adamson- 


5 Willans as ee 


1 Wilians, 2 Hornsby comp., 3 
Belliss 3-crank comp. 


. ,11 Universal .. oe ee 


50 Willans ‘3 oe oe ee 


4 Parsons turbines, 1 AHen, 1 
Bumsted Chandler, vert. comp. 


E.C.C. .. oe 


14 Siemens 


2 Ferranti, 8 Brush, 13 Thomson- 
Houston, 6 Westinghouse 

Lahmeyer 

83 Mordey, 6 E.C.C. 4.c., 3 B.T.H. 
D.C. 

1 Dick Kerr, 3 G.E.C., 3 do. (exe.) .. 


- , Johnson-Lundell (Holmes) .. 


5 Ferranti, 2 E.C.C. and 2 Siemens 

16 Siemens, 4 Ferranti, 1 Crompton 
and | Parker 

9 Siemens and E.C.C. as 

1 Crompton, 3 Fowler, 7 Ferranti .. 

14 Siemens oe ee 

7 Oerlikon, 2 Parker (exc.) .. + 

4 Ferranti, 1 B.T.H. .. oe 

1 Siemens, 4 Crompton os 

6 Mather & Platt om ee 

7 Elwell-Parker, 2 Latimer-Clarke, 
8 Siemens, 10 Johnson & Phillips, 
5 Kapp, 19 Parsons, 5 Westing- 
house, 2 Kolben 

10 Kapp, 2 Latimer Clarke, 4 
Siemens, 10 Crompton, 1 A. E. G., 
D.Cc.; 2A. E. G., a. C. 

9E.C.C. 

4E.C.C.,1 Parker .. is 

4 Johnson & Phillips, 1 Siemens 

83 Mather & Platt 


| 48, various makers 4. 


4 Parsons, 1 Allen, 1 Easton Ander- 
son, & Goolden. 


E.P.S., 210 amp.-hrs... 


538 197- P.T.L., 600 amp.-hrs.. . 

350 Chloride, 150 Kw. for Lhr. .. 

785 382 
1,860 410 Tudor, 1,000 amp.hrs. ne 

892 359 Hart, 100 Kw. for 5 hrs. 

375 Tudor, 42 Kw. for 6 hrs. 

753 
4,400 3,941 20,000 amp.-hr. at 200 v. 
8,100 2,153 ELP.S. 

4,800 3,335 Te, 24,000 amp.-hrs. at 
ve 
6,000 3,000 
3,759 2,216 Tudor, 595 KW. hrs. .. 
1,500 609 
1,800 650 = Tudor, 300 Kw. for 4 hrs. 

700 ° oe 
3,240 1,823 Tudor, 39 Kw. for 3 hrs. 
2,310 3,198* for 3 hrs. 
3,59) 2,187 Hart, 15 Kw. for 3 hrs. (exc.) 
3,009 1,000 —Pritchetts and Gold, 350 Kw. 

640 1,000 1,000 re 
1,60) 912 Hart, 70 kw. for 7 hrs. i 
5,400 4,380" E. P.S., 20 for 7 hrs... 

22,725 «11,948 = 2 E. P. S. and 2 Tudor, each 
500 amp. for 2 hrs. at 200 v. 

5,040 2,737 
1,455 1,460 Pritchetts & Gold, 60 Kw. for 

965 630 Chloride 420 kw.-hrs.... 

1,212 525 Pritchetts & Gold, 22 Kw. for 

670 497 Tudor, 810 amp. hrs. .. 

855 609 185 kw. for 34 hrs. .. 
9,330 7,539 2,750 amp. hrs. 

939 4£0 Pritchetts & Gold, 115 Kw. hrs. 


, Ppr. lead covd. fdrs. and dist. 


Ppr. armd. and lead eovd. cone. fars. and 5-core ais 

V. bit., fdrs., conc., dist triple conc., all in ducts, : 
armd.arcleads 

Distrine cone. solid St. Helens .. 

B.1.W. cone. armd. .. 


Callender, cone. and triple cone. armd. direct, v 
single conductors 


Callender solid, fdrs. cone. armd. .. 


Glover, triple cone., diatrine lead covd., fdrs 
ducts, dist. solid. 


B.LW., h.p. twin, l.p. cone... ee 


Bitite in casing, jute armd., ppr. and bitite 
solid 


Callender in e.-ware ducts .. ae ae ee 

Cone., lead covd. ppr. in iron pipes, B.LW. 
Callender 

Paper insd. laid solid .. ee ee 


B.I.W., Siemens, Fowler .. ws 
A.c. B.LW. cone., D.C. v.r. conc. and armd., in pip 
Fdrs. in ducts, cone. lead covd. B.I.W. 
Triple cone. lead covd. solid in iron and e.- 
B.L.W. 
Callender conc., in pipes and armd. direct se 
H p. cone. jute lead covd. armd., I.p. tr. 
diatrine, ppr.; B.I.W., Siemens, Glover, St. Hele 
Overhead and underground, Glover 
V. r. cone. h. p. in ¢. i. pipes, |. p. in e.w. pipes 
V. r. Callender bit., B.I.W. and bare cpr. ; 3-ph. 
vy. mains from Wood Lane, B.I.W. ppr., lead co’ 
B.I.W. 3 core, ppr., lead. covd. in ducts. . 
B.I.W. cone. .. oe 
Bare cpr. and lead covd. paper 
6-core fdrs., 5-core dist., B.I.W., solid in troughs 
Bare epr., insd. cables in ducts, and armd. ae 
Single cables in c.i. pipes, armd. and unarmd., 
fdrs. and dist., LR. & G.P., B.I.W., W. T. He 
Callender, and Siemens 


Fibre, lead covd.,armd., v.r. arc cables, bare cpr. 


Glover, Henley, B.I.W. aie 
Bare cpr. and Callender bitumen .. se a 
Lead covd. cone., B.IL.W.  .. ee 


Cone. and single lead covd. ppr., v. bit. & v.r., dire 
pipes, and solid; B.I.W., Callender, F. Wa 
Henley 

H.p. conc., v.r. armd., l.p. bit. fibre lead covd... 


Bare cpr. in ducts and insd. cable in pipe or casit 


Triple cone. fdrs. armd. direct, 3-core dist. a 
direct and in pipes, Callender 


POWER DISTRIBUTION COMPAN| 


Leicestershire & Warwickshire Electric 


Cleveland and Durham County Electric 


Power Company, Ltd. 


_ Formed in 1990, to supply electricity to power users and local authori- 

ties in the Nortu Riding of Yorkshire, and in the greater pirt of the 
county of Durham. The total area being 820 square miles, with a popu- 
lation of 750,000. Pariiamentary powers were obtained for stations to 
be erected at Consett, Lanchester, Witton Park, Hutton Henry, 
Haverton Hill, Auckland, Aycliffe, and Loftus. Power stations are now 
being erected at Auckland and Consett, the former with a capacity of 
1,000 h.p. and the latter of 80}h.p. The distribution in the first case 
will be on the two-phase system, at the pressure of 6,000 volts, and it is 
expected that the supply will be commenced from both stations during 
the next six months. Engineers, Messrs. Bramwell & Harris, 5, Gt. 
George Street, S.W. 


Derbyshire and Nottinghamshire Electric 


Power Co., Ltd. 


Formed in 1901, to supply the whole of the county of Nottingham, and 
part of the county of Derbyshire, an area of 1,570 sq. miles. Four 
power stations to be erected at Colwick, Trowell, Newbold, and Warsop. 
Capital £1,800,009, with power to borrow £609,00). Engineers, Messrs. 


Gloucestershire Electric Power Co., Ltd. 


Formed in 1901, to supply electricity in the county of Gloucester. 
Stations to be erected at Stroud and West Dean. Capital £25),000. 


Kent Electric Power Co., Ltd. 


Formed in 1901, to supply electricity in the County of Kent. Stations 
to be built in the districts of Strood, Bleam, Dover, and Tonbridge. 


Lancashire Electric Power Company. 


- Formed in 1990, to supply electricity in the county of Lancashire, 
excluding Manchester, Salford, Liverpool, Bootle and Stockport, part of 
Bolton, ete.,an area of 1,200 square miles. Four generating stations 
are to be built—at Aspull, Parr, Little Lever, and Trafford Park. Capital 


Power Company, Limited. 

Registered December, 1901, and in 1902 obtained an Act for the 
incorporation of a Company, with a Capital of £750,090, and borrowing 
powers of £250,000, to supply electricity throughout the counties named. 
Area of supply, 1,340 square miles ; population, 760,000. Sites scheduled 
for stations at Newbo!d-on-Avon, Whitacre, Hinkley, Glenfield, and 
Measham, with powers to build stations elsewhere on land acquired by 
agr t. gi s, Messrs. Bramwell & Harris; Offices, 5, Great 
George Street, We:tminster, $.W. 


Midland Electrical Corporation for Power 


Distribution Ltd. 

Formed in 1897, to supply electricity in Wednesbury and ‘a number of 
adjoining towns and districts, an area of 90 square miles. Generating 
station at Tipton. Power generated at 7,00) volts on the two-phase 
system. Capital £200,000. Engineers, Messrs. Kincaid, Waller, 
Manville, and Dawson ; Secretary, G. Saies, 73, Lichfield Street, Wolver- 
hampton. 

Tipton Station opened 1902. Eng. and Man., T. H. McLean. Supply 
200 v., 50—, 2-ph.,8B & W.; Yates & Thom, and Ferranti; Ferranti 


Newcastle -on- 
Ltd. 


Formed in 1889, to sup 
powers in 1900 to suppl) 
Benton; and in 1902 tc 
area of 356 square miles. 
Kw.) and Riverside (cc 
Newcastle-on-Tyne (1,50¢ 
three-phase system, dist: 
D.c. Capital expended 
J S$. Watson; Secretar 
Newcastle-upon-Tyne. 


North Metropoli 
Co., Ltd. 


Formed in 1899, to s 
325 square miles. Gene 
generated at 2 x 230 volt 


Bramwell and Harris; Secretary, E. Barker, Queen’s Chambers, altrs., 2,300 K.w., B.I.W. solid Ltg., 6d. & 3d., or 44d.; pr. 3d. and to borrow £166,000. 
Nottingham. £3,000,000, with power to borrow £1,020,009. .825d., or 14d. House, Victoria Embank 


co., LT C.; 


23, College Hill, LONDON, E.C. 


CITY OF LONDON... ©. of Lon. Elec. Lighting Co. 


CROWN BUILDINGS, 


62, OLD BROAD ST., LONDON, E.C. 


Unquestionably the 
ee best and most 
Brilliant Arc Lamp 
in the Market. 


Thousands of them 
doing perfect work 


1891 | F. Bailey 


in London. 


| 900 & 400 


| Direct 


SUPPLIED ccmpletely Enclosed 


in Cast Stee! Case and in Ventilated Case. 


W., 16 Economic, stokers, cond. .. 


.. | Ferranti, 8 Brush, 12 Willans, 
@ Alife @ 


100 YOLTS— 


500 VOLTS - 


| 
‘erranti, 


Unquestionably the 
best and most 


conc. fdrs. and s-core dist... 5,000 


| 35 arc 


tg, Cd, 


4=16H.P .. 


with Catalogues 


iple conc., all in ducts,some £45,689 9,804 4,404 | 116 arc, 8=249u.P.. Lig. €d.,. are rate with} 223,166 4.11 2.61 3.52 287 
| | Nernst, 12 ine.| pr. ann., pr. . 
lens £23,146 | 10,000 1,009 | $4 arc, 12 inc. | 10=884 | Lty. 6d. & 3d. Max. 182,815 4.1 2.92 yume supplies steam required in 288 
£44,412 27,052 4,570 | 75 arc 16=87 we... | Lig, 6a. & 4d., pr. Max. sx. demand 289 
} at ra 
le cone. armd. direct, v. bit, £53,000 80,000 15,000 | 62 are 28=74 HP... Lig. Gd. & 14d. or demand Traction contemplated, two 1,00) 29) 
| to 34d. & scale | se‘s in hand 
,armd. .. £109,053" | 9,627 240 arc fig.p. ..  Ltg. 54d, pr.3d... | "Flat with | *March, 1901 291 
atrine lead covd., fdrs. in £48,000 6,000 ne 71 arc Ltg. ai, & 3d., mg + 292 
Sen ae £160,956 22,679 15,006 817 K.H.P... 6d. Flat rate with Pr. 5d. from 5 p.r. to 10 p.m., 2d 293 
isc. : rest of day, min. 10,009 units p.a. 
£217,378 121,212 12,234 7 are 12=45 Gd. .. = rate with 294 
| ise. 
armd., ppr. and bitite laid £764,804  280,605& 84,364 113 are 1,568 H.P. .. Ltg. 5d., pr. 3d. .. Mostly flat 8,249,950 Priv.3.89,Pb. 1.47 1°96 Energy supplied in bulk to C.C.& S. 295 
bulk supply rate 1.96, Bk. 1 24 (City Order , and also obtained from 
latter at 1,000 v. Data to Dec. 31, 1902. 
£390,000 176,602 14,971 ae Ltg. and 3d., Max.demand 2,257,559 5.05 1.57 2.48 | pa .. 296 
pr. 3d. 
in iron pipes, B.LW. and £1,956,208 610,000 60, | 508 are 8,100 K.w. & 2d., pr. 6) 14,090,000 4.04 1.37 2.02 .. 997 
| 24d. pr. fla 
a .. | £591,101 50,729 98,893 1,057 o.P... Ltg. 5d to 2d., pr. Flat rate or 1,987,640 | 3.35 1.94 2.84 Energy supplied in bulk to €.C. & S. 298 
& bulk 3d. max. deman (West End Orders , and also obtained 
\ from latter. Data to Dec. 31st, 1902 
£914,920 183,000 14,009 6d. to 4d.,or 6d & Sidg. scale & oa *As Sir ‘Coutts Lindsay & Co., Ltd.,. 299 
3d. max. demand 1885-7. — transmitted at 10,000 v. 
cone. and armd., in pipes .. & 3d., pr. Max.demand 
covd. B.LW. .. £240,000 31,000 17,500 258 are 20=44 HP. | Ltg. 5d.,2d. & 4d. Sliding scate 809,677 2.98 3.408 12 cell destructor (Horsfall) 301 
solid in iron and e.-ware, £285,009 20,009 * “s | 998 are Ltg. 4d., pr. 2d. .. Flat rate 3 boilers fired with refuse 302 
nd armd. direct £199,329 66,877 22,046 164.. 66=396 H.P. & 8d., pr. Max.demand 1,736,839 303 
ovd. armd., tr. cone. 179,817 34,302* /117 are,87ine. 15=34H.P. Ltg. 6d. & 2hd., Max.demand 2,599,573 *15 months .. 304 
jiemens, Glover, St. Helens | pr. 2d. and flat rate 
a, Glover cal £191,920 6d. & 24d., pr. Max. demand 305 
pes, p. in e.w. pipes £350,000 56,878 18,288 arc, 20inc. 20=30H.P. 7d. & 2d. or 5d. .. 306 
rate 
, and bare cpr.; 3-ph. 5,000 £330,904 249,507 27,712 | 44 are 14=110 H.P. 6d. to 2d. .. Flat rate, ete. 3,619,716 44 1,27 2.19 * Motor gntrs., 2,200 kw.; 1,400 kw. 307 
ne, B.I.W. ppr., lead covd. | recd. from Wood Lane Joint Works 
covd. in ducts. . £136,000 ee 2,500 K.w. Energy supptied in bulk to existing 308 
| (motor-gen.) H undertakings 
£348,000 72,601 16,091 25 are =157 & or 1,093,029 4.6 1.69 2.87 Large Welsh coal for fael 
‘at ral 
paper wwe £210,257 98,717 16, , 780 23=67 H.p. | 200 volts. 5d., 100 Flat rate 1,369,925 5d. 1.6 2.9 * Motor generators, 1,000 kw. Energy 310 
(Private) | volts. 8d. | in bulk from Wood Lane Joint Works. 
3.1.W., solid in troughs .. £187,000 50,375 15,858 (225 arc, 480inc.' 77=570 H.P. Max. demand 1,787,547 3.084 Energy transmitted to sub-station at 311 
| ! v. 
ducts, and armd. £429,379 332,685 | 20,858 | 62 arc Ltg. 6d. to 4d., pr. ' Flat rate with 6,785,930 ‘ Priv. 4.03, 1.12 1,82 * Motor-gentrs. 600 Kw.; energy at 312 
| 8d. to 2d., 82/5 dir. unt pb. 2.67 6,000. v 3-ph. fr. Cent. Elec. Supply Co. 
s, armd. and unarmd., conc. £1,619,731 723,612 | 82,342 | 20arc 4d. to 6d. - Flat rate with | 12,474,624 a S.ations at Willesden, 10,090 v.,2-ph.; 313 
G.P., B.I.W., W. T. Henley, | discount | Whi:eha!l C‘., Sardinia St., Rathbone 
| | Pl., Manchester Sq., Amberley Rd. 
| j Distg. system changing to D.C. 
.r. arc cables, bare cpr. -» £450,009 194,546 | 615 | 458are .. 267=840H.P. Ltg. 6d. & 3d., or | Max. demand 4,205,050 Pr. 4.05 *3-phase A.C., 5,000 v., 50 — to sub- 314 
i | | 5d. +) pr. 2d. & "ba. & flat rate stations 
| £196,919: | | 260are Ltg. 5d. and or Max. demand High pressure D.C. with transformers 9315 
44d., pr. 1,100 v. to 150 v 
itumen.. .. £118,622 27,694 | 1,824 6d. to | Sliding scale 1,181,281 3.89 1.9 2.52 Price charged includes wiring, main- 318 
| | and renewals 
se oe £79,570 | 26,424 | 4,687 |90arc,36linc. 26=110 Ltg. €d., 4d., & 2d, | | 677,381 3.65 2.002 2.474 
| | | H pr. . | at rai | 
. ppr., v. bit. & v.r., direct,in £116,090 81,670 | va re | 9= 26 Hp. 6d. to 44d. . | Hopkinson 410,591 4.62 - High pressure D.c. feeders .. saan 
.W., Callender, F. Waring, | | 
. bit. fibre lead covd... & 3d., Max. demand Extra high pressure (6,009 v.) to sub- 320 
| | | | stat ons. 
d. cable in pipe or casing... £901,807 | 976 | 69,514 Lig. ‘6d. 4d., pr. | Scate 11,696,024 1,27 1.96 cae. cade 
| } ud. 4. | 
8-core dist. armd. £56,578 986 3,561 | 8= 82 HP. lige pr. 81. .. Flat rate .. oe Recently purchased from Company 322 
ender | | 
| | | 
| | 
} } 
IPANIES. 


weastie-on-Tyne Electric Supply Co., 
Ltd. 


Formed in 1889, to supply the city of Newcastle-upon-Tyne; further 
powers in 1900 to supply in Walker and Wallsend, Gosforth and Long 
Benton ; and in 1902 to supply in the county of Northumberland, an 
area of 356 square miles. Generating stations at Neptune Bank (5,000 
KW.) and Riverside (constructing), Wallsend, and at Pandon Dene, 
Newcastle-on-Tyne (1,500 kw.). Power generated at 6,000 volts on the 
three-phase system, distributed at 440 volts three-phase, and 480 volts 
D.c. Capital expended £660,000. Engineer, C. H. Merz; Manager, 
J $. Watson; Secretary, M. Short; Offices, 50, New Bridge Street, 
Newe castle-upon- Tyne. 


rth Metropolitan Electric Power Supply 
Co., Ltd. 


Formed in 1899, to supply the suburbs north of London, an area of 
325 square miles. Generating stations at Hertford and Barnet. Power 
venerated at 2 x 230 volts, direct current. Capital £500,000, with power 
to borrow £166,000. Secretary, G. J. Somerville; Offices, Surrey 
House, Victoria Embankment, London, W.C. 


Shannon Electric Power Syndicate, Ltd. 


Formed in 1897, and empowered by Act of Parliament in 1901, to 
develop the River Shannon water-power and to supply electricity within 
a radius of 30 miles of Limerick, etc. A generating sta ion will be 
erected at Cloonlara. Capital £330,000, with power to borrow £120,000. 
Secretary, A. H. Walkey ; Offices, 81, College Green, Dublin. 


South Wales Electrical Power Distribution 


Co. 


Incorporated by Act of Parliament, 1900, for the purpose of supplying 
electricity throughout the whole of Glamorganshire and of that part of 
Monmouthshire that lies to the West of the river Usk; an additional 
Act obtained in 1902. Area of supply, about 1,034 square miles, 
including a large part of the Colliery district of South Wales, and the 
towns of Cardiff, Newport, Pontypool, Pontypridd, Swansea, Neath and 
Merthyr Tydfil. Population of the Area, upwards ofa million. Stations 
at Pontypridd, Neath, Cwm-bran, Bridgend, and Barry, and others under 
consideration. Bridgend Generating Station (opened in April 1903), 
two-phase 60 cycle, 3,000 volts, with two 360 LH.P. Willans Engines, 
Westinghouse Alternators, and Danks Boilers. Supply in bulk given to 
the Bridgend Urban District Council, and the Glamorgan County 


Council, and for power purposes to various works in Bridgend and 
Ewenny. Cables, Callender’s C« tric, le and armo 

and laid direct in the ground. Price charged. 24d. to ld. per unit. 
Pontypridd Generating Station (to be opened about July), three-phase 
25 cycle, 11,000/12,000 volts. Three 3,000 I.H.P. Willans-Ganz Steam 
Alternators (with foundations for two more), Niclausse Boilers, Ferranti 
Switchboard, and two 3£0 I.H.P. Willans-Bruce Peebles auxiliary steam 
dynamos. Cables, Cal!ender’s three-core, laid solid in earthenware 
troughs. Neath and Cwm Bran Generating Stations (to be opened 
about July), three-phase, 25 cycles, 2,200 volts. Each station has two 
500 I.H. Willans-Westinghouse steam alternators, and Galloway 
Boilers, with provision for immediate extensions. Barry Generating 
Station. Two-phase, 50 cycle, 2,200 volts, two 260 1.H.P. Willans- 
Westinghouse sets, and Galloway boilers. Capital, £750,000, and 
borrowing powers, for £250,000. Engineers, Messrs. Bramwell & 
Harris; General Manager, Edmund L. Hill; Secretary, G. P. Tutcher ; 
Offices, Royal Chambers, Queen Street, Cardiff. 


Yorkshire Electric Power Syndicate, Ltd. 


Formed in 1900, to obtain an Act to supply electricity in the West 
Riding of Yorkshire, a dense manufacturing and colliery district, area 
1,800 square miles. Generating stations are to be built at Methley, 
Wath, Thornhill, and Bingley. Capital £2,000,000, with power to 
borrow £666,009. Secretary, J. Milnes; Offices, 4, South Parade, Leeds. 
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297 CITY OF LONDON .. C. of Lon. Elec. Lighting Co. _.. 1891 
298 CITY OF LONDON .. — Cross & Strand Elec. Supply 1899 
299 DEPTFORD ~ -» London Electric Supply Corpora- 1887 
300 FINSBURY county London & Brush Prov. | 1897 
301 FULHAM... .. {Corporation .. .. .. «.; 1901 
303 HAMMERSMITH .. Corporation .. Se 
304 HAMPSTEAD .. | Corporation .. .. | 1894 
305 HAMPSTEAD H.Elec.SupplyCo... .. .. 1891 
306 ISLINCTON .. Corporation .... .. 1896 
s 307 KENSINCTON AND K. & K. Electric LightingCo. .. | 1887 
j 308 KENSINGTON ANDO Joint Committee of K. & Knights- 1900 
310 NOTTINC HILL.. N. Hill Elec. Lighting Co. | 1901 
311 +POPLAR .. -- Corporation .. e- 1900 
312 ST. JAMES’ & PALL St. J.& Electric Light Co. 1889 
313 ST. MARTIN’S. WEST Metropolitan Electric Supply Co. 1888 
PADDINGTON. 

314 ST. PANCRAS .. Corporation .. -. | 12901 
315 SHOREDITCH -» «+ Corporation .. 1897 
316 SMITHFIELD .. Markets Electric Supply Co. .. 1897 
317 SOUTHWARK .. Corporation .. .. 1899 
318 STEPNEY .. | Corporation .. 
319 SYDENHAM .. Crystal Palace Dis. Elec. Supply Co. 1891 
320 WANDSWORTH .. -. County of London & Brush Prov. 1897 

Elec. Ltg. Co. | 
321 WESTMINSTER .. -- W. Electric Supply Corpn. -. | 1890 
322 WOOLWICH Corporation .. -- | 1888 


=~ = cycles per second. 


in the Market. 


Thousands of them 
doing perfect work 
in London. 


ic, stokers, cond... .. 2 Ferranti, 8 Brush, 12 Willans, 2 Ferran! 
| F. Bailey .. | 200 & 400 | Direct 48 B. & W., 16 Economie, stokers, co 
W. H. Patchell.. 100, & | Direct .. 7 Watertube ..  .. 2 Sulzer, 2Belliss .. .. Lahmeye 
G. W. Partridge 100 & 290 | 83—, l-ph. 12Paxman,12B.&W. .. 3 Plenty, Ferranti. 
len 
C.P. Sparks ..| l04A.c., | 50—,2-ph. 17 B. & W., suphtrs. cond. .. rc 9 — vert,.comp., 3 Allis. hor. | 3 
5830 D.C. & direct 1p. 
Arthur J. Fuller 290 2-ph.& direct 3 Davey Bros., 6 B. & W., stokers, econ., ejector 1 Belliss, 3 Musgrave, 3 Allen (exc).. 1 Dick Ke 
cond. destructor 
T. Raohincan 940 & 489 - D. & W., ceom., ourf, cond., clg. tr. destructor 2 Belliss,2 Willams .. ee , Johnson- 
G.G.Bell .. 0 50—, 1-ph. 6 Water-tube, 1 Lane., cond. McLaren, 1 Belliss, 8 Robey and 5 Ferrant 
G.H. Cottam .. 105210 90—, 1-ph. 4 Lanc., 4 Marine, 14 Economic, evap, and 14 Willans, 2 Ferranti,6 Belliss .. 16 Sieme 
surface cond., econ. and | 
A. Gay .. -- 100200 | 50—,1-ph. 8 Lanc., 10 B. & W., surf. cond., 2 stokers, 1 Scott-Reavell, 10 Adamson- Crompt 
: 4 suphtrs. Wheelock 
H.W. Miller .. 100 & 200 Direct 10 B. & W. 14 Willans | 14 Sieme: 
5,000 | 45—,3-ph. 8B. & W. stokers, econ., ejector cond. .. .. 9 Willans(2exc.) .. 7 Oerliko 
Z 
H. W. Sprant .. | 220 | «50—, l-ph. 8 B. & W., suphtrs., clg. tr., surf. cond. econs... 4 Ferranti, 1 Yates & Thom., all 4 Ferrant 
| vert. comp. 
G. Schultz .. 100&200 Direct .. 4B. & W. Willans 


A. Blackman .. 2806 460 Direct .. 6B. & W., suphtrs., stekers, surf.cond... .. 4 Belliss,2 Willans ..  .. .. 6 Mather 


_8.T. Dobson .. | 107& 214 Direct .. 2) Economic, 8 loco., and 2 B. & W. 17 Willans .. «+ 17 Sieme 
Highfield.. | 100200  60—,1-ph. 61 B. & W.,3 Hick Hargreaves,4 Davey Paxman, 22 Willans, 5 Hornsby, 5 Westing- 7 Elwell. 
| & 2-ph. 12 Fraser, 14 stokers, 5 surf. cond., 8 clg. tr. house, 19 Parsons ‘Turbines, 2 3 Siem 

& direct Sulzer 5 Kap 

| house, 

S. W. Baynes .. 110, 220 & Direct* .. 10B. & W.,5 Lanc., 5 dryback marine .. Willans, 8 Belliss, 1 Peache, 3: 10 
440 Browett-Lindley Siemen 

| | D.C.; 2 

C. N. Russell .. 150 Direct .. 8B. & W., 5 dryback Marine, destructor .. 6 Willans,2Belliss ..  ..  .. QE.C.C 
E. Ridley .. 10062)0 Direct .. 5 Paxman Economic .. 3 Windsor, 2 Belliss .. ee «. | 4E.C.C 
J.R. Blaikie .. 220440 Direct .. B. & W., stokers, econ. oo 5 Willans am  4Johnso. 
W.C. P. Tapper 240&480 Direct .. 3B.& W. .. 8 Willans 8 Mather 
J.F.Jones.. 100 Direct .. Hornsby water-tube, 1B. & W. 1 Wilians, 2 Hornsby comp., 3 

Belliss 3-crank comp. H 

C. P. Sparks .. 205 50 ~,2-ph. 16 B. & W., suphtrs., cond. oe .. ; 11 Universal .. ae oe «+ | Mordey . 
A.B. W. Kennedy 2006400 Direct .. 86 Marine dry back, 17 B. & W. 50 Willans.. | 48, variou 
T.M. Colson .. | 2106420 Direct .. 4 Paxman Economic, 4 loc», surf.cond... .. 4 Parsons turbines, 1 AHen, 1 | 4 Parsons 
Bumsted Chandler, vert. comp. son, & ( 


POWER 


Clyde Valley Electrical Power Co., Ltd. 


uf Formed in 1901, to supply electricity in parts of the counties of 

: Lanark, Renfrew, Dumbarton, and Stirling, an area of over 700 square 
miles. Two stations, with a present installation of 6,000 Kw. each, are 
being constructed at Motherwell and Yoker. The supply will be given 
by three-phase alternating current at 25 cycles per second. Capital 
£900,000, with power to borrow £300,0.0. Secretary, James Mackenzie, 
150, St. Vincent Street, Glasgow. Engineers, Strain & Robertson, 154, 
West George Street, Glasgow. 


Cornwall Electric Power Co., Ltd. 

Formed in 1902, to supply electricity in practically the whole of the 
county of Cornwall. Stations to be built at St. Blazey ard Phillack. 
Capital £450,000. Consulting Engineer, C. A. Baker; Reg. Office, 30, St. 
Swithin s Lane, E.C. Secretary, J. A. Stoneham. 


County of Durham Electric Power Supply 


Co., Ltd. 
2 Formed in 1900, to supply electricity in the county of Durham, an 
ae area of 250 sq. miles. Stations at Gateshead and Durham. Power 


generated at 10,000 volts alternating polyphase. Capital £500,000, with 
power to borrow £166,000. Engineer, G. J. Steinitz; Secretary, G. J. 
Somerville, Surrey House, Victoria Embankment, W.C. 


Cleveland and Durham County Electric 


Power Company, Ltd. 


Formed in 1900, to supply electricity to power users and local authori- 
ties in the Nortn Riding of Yorkshire, and in the greater pirt of the 
county of Durham. The total area being 820 square miles, with a popu- 
lation of 750,000. Pariiamentary powers were obtained for stations to 
be erected at Consett, Lanchester, Witton Park, Hutton Henry, 
Haverton Hill, Auckland, Aycliffe, and Loftus. Power stations are now 
being erected at Auckland and Consett, the former with a capacity of 
1,000 h.p. and the latter of 80) h.p. The distribution in the first case 
will be on the two-phase system, at the pressure of 6,000 volts, and it is 
expected that the supply will be commenced from both stations during 
the next six months. Engineers, Messrs. Bramwell & Harris, 5, Gt. 
George Street, S.W. 


Derbyshire and Nottinghamshire Electric 


Power Co., Ltd. 


Formed in 1901, to supply the whole of the county of Nottingham, and 
part of the county of Derbyshire, an area of 1,570 sq. miles. Four 
power stations to be erected at Colwick, Trowell, Newbold, and Warsop. 
Capital £1,800,000, with power to borrow £600,009. Engineers, Messrs. 
Bramwell and Harris; Secretary, E. Barker, Queen’s Chambers, 
Nottingham. 


Gloucestershire Electric Power Co 


Formed in 1901, to supply electricity in the county 
Stations to be erected at Stroud and West Dean. Capital 


Kent Electric Power Co., Ltd. 
Formed in 1901, to supply electricity in the County of I 
to be built in the districts of Strood, Bleam, Dover, and 1 


Lancashire Electric Power Com 
Formed in 1990, to supply electricity in the county 
excluding Manchester, Salford, Liverpool, Bootle and St« 
Bolton, ete.,an area of 1,200 square miles. Four gene 
are to be built—at Aspull, Parr, Little Lever, and Trafford 
£3,009,000, with power to borrow £1,020,009. 
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: 2153 ELP.S. Callender in e.-ware ducts os £390,000 | 176,002 14,971 Ltg. and 34., 2,257,559 
} pr. 3d. 
12 Willans, 2 Westinghouse 21,000 13,378 Cone., covd.. ppr. in iron pipes, B.I.W. and £1,956,208 | 610,000 60,000 508are .. 3,100K.W. 8d. & 2d., pr. Hopkinson 14,090,000 
Lahmeyer 4,800 3,335 Tudor, 24,000 amp.-hrs. at Paper insd. laid solid .. £591,101 150,729 98,893 1,057 o.P... Ltg. 5d to 2d., pr. Flat 1,987,640 
200 ¥. & bulk 3d. max. demand 
3 Plenty, Ferranti.. .. 6,000 3,000 B.L.W., Siemens, Fowler .. £914,920 | 183,000 14,000 6d. to 4d.,or 6d & Sidg. scale & 
. 
3 Allis. hor. 3 6 E.C.C, 4.c., 3 B.T.H. 3,750 2,216 Tudor, 595 Kw. hrs. .. B.L.W. cone., D.c. v.r. cone. and armd., in pipes .. ee Ltg. 7d. & 34., pr. 
24d. 
Allen (exc).. 1 Dick Kerr, 3 G.E.C., 3 do. (exc.) .. 1,500 609 Fars. in ducts, cone. lead covd. B.I.W. £240,000 | 81,000 17,500 | 258 arc 20 =44 HP. Ltg. 5d., 2d. & 4d. | Sliding scate 809,677 
++ ++ , Johnson-Lundell (Holmes) .. 1,800 650 Tudor, 300 Kw. for 4 hrs. Triple cone, lead covd. solid in iron and e.-ware, £285,009 | 20,009 © -. | 298 are Ltg. 4d., pr. 2d. .. Flat rate 
B.LW. 
3 Robey and 5 Ferranti,2 E.C.C. and 2 Siemens , 2,500 1320 Callender cone., in pipes and armd. direct a £199,329 66,877 22,046 164 .. 66=396 H.P. Lig. €d. & 8d., pr. Max.demand 1,736,839 
Tia. 
6 Belliss 16 Siemens, 4 Ferranti, 1 Crompton 2140 H p. cone. jute lead covd. armd., I.p. tr. cone. 179,817 34,302* (117 are,37inc. 15=34H.P.  Ltg. Gd. & 2hd., Max.demand 2,599,573 
and 1 Parker diatrine, ppr.; B.I.W., Siemens, Glover, St. cane pr. 2d. and flat rate 
| 9 Siemens and E.C.C. 700 Overhead and underground, Glover £191,920 we Ltg. 6d. & 24d., pr. Max. demand 
24d. 
Adamson- 1 Crompton, 3 Fowler, 7 Ferranti .. 3,240 ,823 Tudor, 3) kw. for 3 hrs. V.r. cone. h. p. inc. i. pipes, |. p. in e.w. pipes £350,000 56,878 18,238 (400 arc, 20inc. 20=30H.p. Td. & 2d.or5d. .. Max. demand 
we (exciting) | & flat rate, 
+e Ud4Siemens 2,310 8,198" Tudor, 100 Kw. for 3 hrs. V. r. Callender bit., B.I.W. and bare cpr.; 3-ph. 5,000 £330,904 249,507 27,712 44 are 14=110 6d. to2d. .. Flat rate, etc. 3,619,716 
: vy. mains from Wood Lane, B.I.W. ppr., lead covd. | | 
+ ++ 7 Oerlikon, 2 Parker (exc.) .. 3,59) 2,187 Hart, 15 Kw. for 3 hrs. (exc.) B.I.W. 8 core, ppr., lead. covd. in ducts... £136,000 2,500 K.w. 
| (motor-gen.) 
Thom., all 4 Ferranti,1B.T.H. .. 3,009 1,000 Pritchetts and Gold, 350 kw. B.I.W. cone. £848,000 72,601 16,091 | 25 are =157 wp. Ltg. Td. & 21. or Max. demand 1,093,029 
: for 4 54d., pr. 2d. & flat rate 
: 1 Siemens, 4 Crompton ‘e 640 1,000 1,000 amp.-hrs. Bare cpr. and lead covd. paper... ae £210,257 98,717 16, , 780 23=67 H.P. 200 volts. 5d., 109 Fiat rate 1,369,925 
(Private) volts. 8d. 
- GMather& Platt .. 1,60) 912 Hart, 70 Kw. for 7 hrs.  6-core fdrs., 5-core dist., B.I.W., solid in troughs .. £187,000 50,375 15, arc, 480inc.. 77=570 H.P. , Max. demand 1,787,547 
+ WSiemens .. 5,400 4,380" | P. S., 20 for 7 hrs... Bare epr., insd. cables in ducts, andarmd. £429,879 882,685 20,858 | 62 arc lag, 4d., pr. Flatrate with 6,785,930 
| to 2d.,80/,dir. discount 
7,5 Westing- 7 Elwell-Parker, 2 Latimer-Clarke, 22,725 11,948 2E.P.S. and 2 Tudor, each Single cables in c.i. pipes, armd. and unarmd., cone. £1,619,781 723,612 82,342 20 arc 4a.toéd... Flat rate with | 12,474,624 
Turbines, 2 3 Siemens, 10 Johnson & Phillips, 500 amp. for 2 hrs. at 200 v. fdrs. and dist., LR. & G.P., B.I.W., W. T. Henley, | discount 
5 Kapp, 19 Parsons, 5 Westing- | Callender, and Siemens | 
house, 2 Kolben | | 
1 Peache, Kapp, 2 Latimer Clarke, 4 5,040 2,787 Fibre, lead covd.,armd., v.r. arc cables, bare epr. £450,000 194,546 | 9,615 | 458 arc .. | 267=S840 Hp. Ltg. Gd. & 3d., or Max. demand 4,205,050 
Siemens, 10 Crompton, 1 A. E. a. a | | | 5d., pr. 2d. & 3d. & flat rate 
D.c.; 2A. E. G., a. | 
9E.C.C. 1,455 1,460 Pritchetts & Gold, 60 Kw. for Glover, Henley, B.I.W. -. | £196,912 | | 2%0arc .. Ltg. 5d. 2d.or Max. demand 
6 hrs. | | -» pr. 2d. 
| 4ELC.C.,1 Parker... 965 630 Chloride 420 kw.-hrs... Bare cpr. and Callender bitumen... .. £118,622 27,694 1,824 | 6d. to 3jd.... ' Sliding scale 1,131,281 
4Johnson & Phillips, 1 Siemens 1,212 525 Pritchetts & Gold, 22 Kw. for Leadcovd.conc,B.L.W. .. .. «+ £79,570 | 26,424 | 4,687 | 90arc,36linc. 26=110 Ltg, €d., 4d., & 2d, Max.demand 677,331 
6 hrs. | | | | pr. 24d. & flat rate 
8Mather& Platt ..  .. 670 497 Tudor, 810 amp. hrs. .. Ppr. lead covd. fdrs. and dist. .. .. | £90,000 26,468 SS arc, 5inc. | 76=212 8d. & ld. .. Max. demand 
y comp, 3 E.C.C. .. os we AP da 855 609 E.P.S., 185 kw. for 34 hrs. .. Conc. and single lead covd. ppr., v. bit. & v.r., direct,in £116,090 | 31,670 ae ee 9= 26 HP. 6d. to 44d. Hopkinson 410,591 
ives. and solid; B.I.W., Callender, F. Waring, | | 
enley } 
2,900 2,231 Ap. cone, vor. armd., I.p. bit. fibre lead covd... ce oe | Ltg. & 8d., | Max. demand 
| pr. 24d. 
oe -- | 48, various makers. 9,380 7,539 2,750 amp. hrs. Bare cpr. in ducts and insd. cable in pipe or casing .. £901,807 | 976 | 69,514 948 * 6d. = 4d., pr. | Scate 11,696,024 
| . to 2d. 
1 Alen, 4 Parsons, 1 Allen, 1 Easton Ander- 939 4€0 Pritchetts & Gold, 115 kw. hrs. Triple cone. fdrs. armd. direct, 3-core dist. armd. £56,578 | 22,986 8,561 8= 82 H.p. | Ltg. 6d., pr. 31... Flatrate .. oe 
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IWER DISTRIBUTION COMPANIES. 


tric Power Co., Ltd. 


ectricity in the county of Gloucester. 
nd West Dean. Capital £25),000. 


Co., Ltd. 


ricity in the County of Kent. Stations 
od, Bleam, Dover, and Tonbridg2. 


Power Company. 
ctricity in the county of Lancashire, 
siverpool, Bootle and Stockport, part of 
uare miles. Four generating stations 
ittle Lever, and Trafford Park. Capital 
£1,020,009. 


Leicestershire & Warwickshire Electric 


Power Company, Limited. 


Registered December, 1901, and in 1902 obtained an Act for the 
incorporation of a Company, with a Capital of £750,000, and borrowing 
powers of £250,000, to supply electricity throughout the counties named. 
Area of supply, 1,340 square miles ; population, 760,090. Sites scheduled 
for stations at Newbo!d-on-Avon, Whitacre, Hinkley, Glenfield, and 
Measham, with powers to build stations elsewhere on land acquired by 
s, Messrs. Bramwell & Harris; Offices, 5, Great 
George Street, estminster, S.W. 


Midiand Electrical Corporation for Power 


Distribution Ltd. 

Formed in 1897, to supply electricity in Wednesbury and (a number of 
adjoining towns and districts, an area of 90 square miles. Generating 
station at Tipton. Power generated at 7,00) volts on the two-phase 
system. Capital £200, 000. Baginesss, Messrs. Kincaid, Waller, 
Manville, and Dawson ; Secretary, G. Saies, 73, Lichfield Street, Wolver- 


hampton. 

Tipton Station opened 1902. Eng. and Man., T. H. McLean. Supply 
200 v., 50—, 2-ph.,8B & W.; Yates & Thom, and Ferranti; Ferranti 
altrs., 2,800 K.w., B.I.W. solid Ltg., 6d. & 3d., or 44d.; pr. 3d. and 


.825d., or 14d. 


Newcastie-on-Tyne Electric Supply Co., 
Ltd. 


Formed in 1889, to supply the city of Newcastle-upon-Tyne; further 
powers in 1900 to supply in Walker and Wallsend, Gosforth and Long 
Benton; and in 1902 to supply in the county of Northumberland, an 
area of 356 square miles. Generating stations at Neptune Bank (5,000 
Kw.) and Riverside (constructing), Wallsend, and at Pandon Dene, 
Neweastle-on-Tyne (1,500 kw.). Power generated at 6,000 volts on the 
three-phase system, distributed at 440 volts three-phase, and 480 volts 
D.C. Capital expended £660,000. Engineer, C. H. Merz; Manager, 
J §S. Watson; Secretary, M. Short; Offices, 50, New Bridge Street, 
Newcastle-upon-Tyne. 


North Metropolitan Electric Power Supply 
Co., Ltd. 


Formed in 1899, to supply the suburbs north of London, an area of 
325 square miles. Generating stations at Hertford and Barnet. Power 
generated at 2 x 230 volts, direct current. Capital £500,000, with power 
to borrow £166,000. Secretary, G. J. Somerville; Offices, Surrey 
House, Victoria Embankment, London, W.C. 


Shannon Electric Power Syndicate, Ltc 


Formed in 1897, and empowered by Act of Parliament in 19 
develop the River Shannon water-power and to supply electricity.w 
a radius of 30 miles of Limerick, etc. A generating sta ion wi 
erected at Cloonlara. Capital £350,000, with power to borrow £12 
Secretary, A. H. Walkey ; Offices, 31, College Green, Dublin. 


South Wales Electrical Power Distribut 
Co. 


Incorporated by Act of Parliament, 1900, for the purpose of sup 
electricity throughout the whole of Glamorganshire and of that { 
Monmouthshire that lies to the West of the river Usk; an addi 
Act obtained in 1902. Area of supply, about 1,034 square 
including a large part of the Colliery district of South Wales, an 
towns of Cardiff, Newport, Pontypool, Pontypridd, Swansea, Neat 
Merthyr Tydfil. Population of the Area, upwards ofa million. Sts 
at Pontypridd, Neath, Cwm-bran, Bridgend, and Barry, and others 1 
consideration. Bridgend Generating Station (opened in April 
two-phase 60 cycle, 3,000 volts, with two 360 I.H.P. Willans Eng 
Westinghouse Alternators, and Danks Boilers. Supply in bulk giv 
the Bridgend Urban District Council, and the Glamorgan C 
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THE 


EDISWAN MOTOR 


SUPPLIED ccmpletely Enclosed 
in Cast Steel Case and in Ventilated Case. 


THE MOST EFFICIENT MOTOR ON THE MARKET. 


Estimates, Specification, and Monthly List of Motors in 


Stock sent free on application. 


EDISON & SWAN U.E.L. Co. Ltd. 


36 & 37, Queen St., London, E.C., 
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IMPROVED 


100 VOLTS— 


VISIBLE 
CELLS: 


ICNITION 
BATTERIES 


500 VOLTS - 


UMPIRE 
STORACE BATTERIES, 


FOR ALL PURPOSES. 


SUTHERLAND & MARCUSON, 
Montpelier Works, Montpelier Road, 


TWICKENHAM, Telephone No. 213 Richmond. 


Show Room: 61, Chandos St., Strand (f*) 


Telegraphic Address—UMPIRING, LONDON. Telephone No. 3578 Central. 


NALDER BROS. & THOMPSO 


F. H. NALDER, 
E. THOMPSON. 


Animeters, Voltmeters, Recorders, 
Circuit Breakers & Switchboar 
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BA) 


Application. 


Illuminated Dial Woltmeters. 


34, QUEEN ST., LONDON, E. 


Ts— 
Mesars. BERRY, SKINNER & CO., 66, King Street, Mancheste 
WM. McGEOCH & CO., Ltd.. Morrison’ + Court, 108, Argyle Scoeek. Glasgow 
ELECTRICAL ENGINEERING S1OBES. Li, Upper Birmi gham 
ROBERT BOWRAN & 3, St, Nicholas 
LUCIEN ESPIR, llbis. Rue de Maubeug-, Paris. 
OSWALD et Sy dney. 


(City Order , and also obtained from 
latter at 1,000 v. 
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HAES, 56, Margar 
BALMER LAWRIE & CO., Calcutta. 


Data to Dec. 31, 1902. 
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F. Bailey 200 & 400 Direct .. 48 B. & W., 16 Economie, stokers, cond... .. | 2 Ferrantts 6 Brushy 12 Willans, | 2 6 Westin | | Cone, lead covd. pr. in iron pipes, B.I 
E 8 ende 
Patchel!.. | 100, 300, & | Direct | 2Sulzer,2Belliss .. ..  Lahmeyer 4,800 3,335 Tudor, 24,000 amp.-hrs. at Paper insd. laid solid .. 
4 Ve 
G. W. Partridge 1004200 83—, l-ph. 12 Paxman, 12 B. & W. Hargreaves, 3 Plenty, Ferranti.. 6,000 3,000 ds B.I.W., Siemens, Fowler... 
C. P. Sparks 104 A.C., | 50—,2-ph. | 17 B. & W., suphtrs.cond. ..«- .|9 a vert,,comp., 3 Allis. hor. | 3 wr 6 E.C.C. 4.c., 3 B.T.H. 3,750 2,216 Tudor, 595 Kw. hrs. .. A.C. B.LW. cone., D.C. v.t. cone. and armd., in 
530 v.C. & direct 
Arthur J. Fuller 220 2-ph.& direct 8 Dewy See. 6 B. & W., stokers, econ., ejector 1 Belliss, 3 Musgrave, 8 Allen (exc).. | 1 Dick Kerr, 3 G.E.C., 3 do. (exc.) .. 1,500 609 Fars. in ducts, cone. lead covd. B.I.W. 
, cond. destructor } 
Rahinaan 940 & & W., ccon., ourf, cond., clg. tr. destructor | 2 Belliss,2 Willams .. - , Johnson-Lundell (Holmes) .. 1,800 650 Tudor, 300 Kw. for 4 hrs. cone. lead covd. solid in iron and 
G. G. Bell 110 50—, l-ph. 6 Water-tube, 1 Lanc., cond. is oe 3 sca “ Belliss, 8 Robey and 65 Ferranti,2 E.C.C. and 2 Siemens 2,500 1320 ro Callender conc., in pipes and armd. direct 
G.H. Cottam .. 105&210 90—, 1-ph. 4 Lanc., 4 Marine, 14 Economic, evap. and 14 Willans, 2 Ferranti, 6 Belliss 16 Siemens, 4 Ferranti,1 Crompton 4,429 2140 ‘ H_ p. cone. jute lead covd. armd., Lp. t 
; surface cond., econ. and | Parker re diatrine, ppr.; B.I.W., Siemens Glover, St. I 
S. Brown- 110 Direct 5B. & W. an 9 Willans 9 Siemens and E.C.C. Overhead and underground, Glover 
A. Gay 100 & 200 50—,1-ph. 8 penser Bad B. & W., surf. cond., 2 stokers, 1 moe eore. 10 Adamson- 1 Crompton, 3 Fowler, 7 Ferranti .. 3,240 1,823 Tudor, 3) xw. for 3 hrs. V.r. cone. h. p. inc. i. pipes, L. p. in e.w. pipe 
H. W. Milier .. 100 & 200 Direct 10 B. & W. 14 Willans .. .. | 14Siemens .... 2,310 3,198" Tudor, 100 Kw. for 3 hrs. V. r. Callender bit., B.I.W. and bare epr.; 3-p 
y. mains from Wocd Lane, B.I.W. ppr., lead 
5,000 45—,3-ph. 8B. & W. stokers, econ., ejector cond. .. 9 Willans (2exc.) ++ 7 Oerlikon, 2 Parker (exc.) . 8,59) 2,187 Hart, 15 kw. for 3 hrs. (exc.) B.I.W. 3 core, ppr., lead. covd. in 
1899 H.W. Sprant .. 220 50—, l-ph. B. & W., suphtrs., clg. tr., surf. cond. econs... Yates & Thom., all 4 Ferranti,1 B.T.H. .. 3,009 1,000 Pritchetts and Gold, 350 kw. B.I.W. cone. 
; for 4 hrs. 
1891 G. Schultz 100 & 200 Direct 4B. & W. 5 Willans 1 Siemens, 4 Crompton 640 1,000 1,000 amp.-hrs. Bare cpr. and lead covd. paper .. 
1900 A. Blackman 230 & 460 Direct 6 B. & W., suphtrs., stokers, surf. cond... 4 Belliss,2 Willans ..  .. .. 6Mather& Platt .. 1,609 912 Hart, 70 Kw. for 7 hrs. 6-core fdrs., 5-core dist., B.I.W., solid in troug 
1889 8. T. Dobson 107 & 214 | Direct 29 Economie, 8 loco., and 2 B. & W. 17 Willans .. «ses ee: 17 Siemens 5,400 4,380" | K.P. S., 20 for 7 hrs... Bare epr., insd. cables in ducts, and armd. 
1888 J. 8, Highfield.. | 100& 200 60, I-ph. 61 B. & W.,3 Hick Hargreaves,4 Davey Paxman, 22 Willans, 5 Hornsby, 5 Westing- 7 Elwell-Parker, 2 Latimer-Clarke, 22,725 11,948 28. P.S. and 2 Tudor, each Single cables in c.i. pipes, armd. and unarm 
& 2-ph. 12 Fraser, 14 stokers, 5 surf. cond., 8 clg. tr. house, 19 Parsons Turbines, 2 3 Siemens, 10 Johnson & Phillips, 500 amp. for 2 hrs. at 200 v. fdrs. and dist., IL.R. & G.P., B.I.W., W. T. 
& direct Sulzer 5 Westing- Callender, and Siemens 
1891 S.W. Baynes .. 110, 220 & Direct* .. 10 B. & W.,5 Lanc., 5 dryback marine 18 Willans, 3 Belliss, 1 Peache, 310 Kapp, 2 Latimer Clarke, 4 5,040 2,787 Fibre, lead covd., armd., v.r. are cables, bare cj 
440 Browett-Lindley Siemens, 10 Crompton, 1 A. E. G., 
150 D.c.; 2A. E. G., a. C. 
1897 C.N. Russell Direct 8 B. & W., 5 dryback Marine, destructor 6 Willans, 2 Belliss .. -- 9E.C.C. 1,455 1,460 Pritchetts & Gold, 60 Kw. for Glover, Henley, B.I.W.  .. 
3897 Ridley 100 Direet 5 Paxman Economic .. 8 Windsor, 2 Belliss .. | 4E.C.C.,1 Parker .. 965 630 Chloride 420 kw.-hrs... Bare cpr. and Callender bitumen... 
1399 J. R. Blaikie 220 & 440 Direct 8B. & W., stokers, econ. .. .. 5 Willans +» «+  4Johnson & Phillips, 1 Siemens 1,212 525 Pritchetts & Gold, 22 Kw. for Lead covd. cone.,B.I.W. .. 
W. C. P. Tapper 240 & 480 Direct 3B. & W. 3 Willans ee) Mather & Platt 670 497 Tudor, 810 amp. hrs. .. Ppr. lead covd. fdrs. and dist. .. .. 
J. F. Jones 100 Direct Hornsby water-tube,1B.& W. .. 1 Wilians, 2 Hornsby comp., 3 | .. 855 609 E.P.S., 185 kw. for 34 hrs... Conc. and single lead covd. ppr., v. bit. & v.r., ¢ 
Belliss 3-crank comp. \ pipes, and solid; B.I.W., Callender, F. 
1897 C.P. Sparks .. 205 50 —,2-ph. 16 B. & W., suphtrs., cond. .. , 11 Universal .. | Mordey .. 2,900 2,231 H.p. conce., v.r. armd., l.p. bit. fibre lead covd.. 
ms90 A.B.W.Kennedy 200& 400 Direct 86 Marine dry back, 17B.& W. .. 50 Willans | 48, various makers 9,330 7,589 2,750 amp. hrs. Bare cpr. in ducts and insd. cable in pipe or 
1893 M. Colson 210 & 420 4 Paxman Economic, 4 loc), surf. cond. .. 4 Parsons turbines, 1 AHen, 1 4 Parsons, 1 Allen, 1 Easton Ander- 939 4€0 Pritchetts & Gold, 115 kw. hrs. Triple cone. fdrs. armd. direct, 3-core dist 
Bumsted Chandler, vert. comp. son, & Goolden. direct and in pipes, Callender 
Cleveiand and Durham County Electric Gloucestershire Electric Power Co., Ltd. Leicestershire & Warwickshire Electric Newcastle -on 
f Co i i 
pre ower mpany, Ltd. Formed in 1901, to supply electricity in the county of Gloucester. — Ltd. 
Formed in 1999, t egistered December, and in 1902 obtained an Act for the | 
tal county of Durham. The total area being 820 square miles, with a popu- powers of £250,000, to supply electricity throughout the counties named, oe ; and in. 190: 
ae ic, lation of 750,000. Pariiamentary powers were obtained for stations to Area of supply, 1,340 square miles ; population, 760,090. Sites scheduled area of 356 square mil 
54, be erected at Consett, Lanchester, Witton Park, Hutton Henry, for stations at Newbold-on-Avon, Whitacre, Hinkley, Glenfield, and Kw.) and Wiccuae. 
Haverton Hill, Auckland, Aycliffe, and Loftus. Power stations are now — aged Newcastle-on-Tyne (1 
being erected at Auckland and Consett, the former with a capacity of be three-ph: 
1,000 h.p. and the latter of 80) h.p. The distribution in the Kent Electric Power Co., Ltd. George Street, Westminster, S.W. 
of it is Formed in 1901, to supply electricity in the County of Kent. Stations J_ 8. Watson; Seere 
he & Harris, 5 to be built in the districts of Strood, Bleam, Dover, and Tonbridg:. Newcastle-upon-Tyne 
St. Midland Electrical Corporation for Power 
Distribution Ltd. 
i i Formed in 1897, to supply electricity in Wednesbury and (a number of 
Derbyshire and N otting hamshire Electric adjoining towns and districts, an area of 90 square miles. Generating mM 
ly Power Co., Ltd. Lancashire Electric Power Com pany. station at Tipton. Power generated at 7,00) volts on the two-phase North etropt 


Formed in 1901, to supply the whole of the county of Nottingham, and 
part of the county of Derbyshire, an area of 1,570 sq. miles. Four 
power stations to be erected at Colwick, Trowell, Newbold, and Warsop. 
Capital £1,800,009, with power to borrow £600,009. Engineers, Messrs. 
Bramwell and Harris; Secretary, E. Barker, Queen’s Chambers, 
Nottingham. 


Formed in 1990, to supply electricity in the county of Lancashire, 
excluding Manchester, Salford, Liverpool, Bootle and Stockport, part of 
Bolton, ete.,an area of 1,200 square miles. Four generating stations 
are to be built—at Aspull, Parr, Little Lever, and Trafford Park. Capital 
£3,009,000, with power to borrow £1,020,009. 


system. Capital £200,000. Engineers, Messrs. Kincaid, Waller, 
Manville, and Dawson ; Secretary, G. Saies, 73, Lichfield Street, Wolver- 
hampton. 

Tipton Station opened 1902. Eng. and Man., T. H. McLean. Supply 
200 v., 50—, 2-ph., 8B & W.; Yates & Thom, and Ferranti; Ferranti 
altrs., 2,300 K.w., B.I.W. solid Ltg., 6d. & 3d., or 44d.; pr. 3d. and 
.825d., or 14d. 


Co., Ltd. 


Formed in 1899, t 
325 square miles. G 
generated at 2 230 
to borrow £166,000 
House, Victoria Emb: 


UNION CABLE 


Co., LTC., 
23, College Hill, LONDON, E.C. 


insulated WIRES & CABLES 
of all kinds. 


ARC LAMPS LIMITED, 


CROWN BUILDINGS, 
62, OLD BROAD ST., LONDON, E.C. 


Unquestionably the 
best and most 
Brilliant Arc Lamp 
in the Market. 


Thousands of them 
doing perfect work 
in London. 


One Working Part. 
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W.J. DAVY PATENTS. 


References to Corporation Engineers who have 


hundreds of W. J. Davy Arc Lamps in use. 


DUPLICATE ORDERS ARE OUR TESTIMONIALS. 
SEND FWOR A TRIAL LAMP. 


THE 


EDISWAN MOTOR 


SUPPLIED ccmpletely Enclosed 


in Cast Stee! Case and in Ventilated Case. 


EFFICIENT MOTOR ON THE MARKET. 


THE MOST 


Estimates, Specification, and Monthly List of Motors in 
Stock sent free on application. 


EDISON & SWAN U.E.L. Co. Ltd. 


36 & 37, Queen St., London, E.C., 


AND THE PROVINCES. 


100 YOLTS— 
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STORAt 


FOR 


SUTHERL: 
Montpelier 


TWIiIcKE 
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Ban 
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(City Order , and also obtained from 
latter at — v. Data to Dec. 31, — 


cts .. £390,000 176,002 14,971 | | ee 6d. and 3d.,  Max.demand 2,257,559 5.05 1.57 2.48 296 
r. in iron pipes, B.I.W. and £1,956,208 | 610,000 60,000 508are 38,100 K.w. Lig. ga. & 2d., pr. 14,090,000 4.04 1.37 2.02 2 
pr. Hal 
£591,101 150,729 98,893 1,057 o.P... Ltg. to 2d., pr. Flat rate or 1,987,640 | 3.35 1,54 2.84 Energy supplied in bulk to C.C. & S. 29) 
& bulk 8d. max. demand (West End Orders , and also obtained 2 
| from latter. Data to Dec. 31st, 1902 
£914,920 183,000 14,000 6d. to 4d., or 64 & Sidg. scale & oe , *As Sir Coutts Lindsay & Co., Ltd., 299 
3d. max. demand | 1885-7. at 10,000¥. 
v.r. cone. and armd., in pipes .. & 3d., pr. Max.demand 
ad covd. B.L.W. £240,060 81,000 17,500 | 258 arc 20=44H.p. Ltg. 5d., 2d. & 4d. Sliding sca‘e 809,677 2.98 3.408 12 cell destructor (Horsfall) 301 
d. solid in iron and e.-ware, £285,009 20,009 ~ . | 998 are Ltg. 4d., pr. 2d. .. Flat rate 3 boilers fired with refuse 302 
2s and armd. direct £199,329 66,877 22,046 164 .. 66=396 H.P. & 8d., pr. Max.demand 1,736,839 303 
| covd. armd., I.p. tr. cone. 179,817 $4,302* | 117 are, 37ine. 15=34 H.P. & 24d.,  Max.demand 2,599,573 *15 months .. 304 
, Siemens, Glover, St. Helens | pr. 2d. and flat ral I 
yund, Glover £191,920 & 2hd., pr. Max. demand 305 
pipes, |. p. in e.w. pipes £350,000 56,878 18,238 /400 arc, 20inc. 20=30H.P. 7d. & 2d. or 5d. 306 
} rate 
[.W. and bare cpr.; 3-ph. 5,000 £330,904 249,507 27,712 | 44 are 14=110 H.P. 6d. to 2d. .. Flat rate, ete. 3,619,716 4.4 1.27 2.19 * Motor gntrs., 2,200 kw.; 1,400 kw. 307 
Lane, B.I.W. Pp» +, lead covd. | recd. from Wood Lane Joint Works 
ad. covd. in ducts £136,000 2,500 K.w. Energy supptied in bulk to existing 308 
| (motor-gen.) H undertakings. 
72,601 16,091 | 25 are 58=157 H.P. or 1,093,029 4.6 1.69 2.87 Large Welsh coalforfael .. .. 309 
pr. 2d. at rate 
d. paper .. ae wa £210,257 98,717 16, | 780 23=67 H.P. | 200 volts. 5d., 100 | Flat rate , 1,869,925 5d. 1.6 2.9 * Motor generators, 1,000 kw. Energy 310 
(Private) | volts. 8d. i» in bulk from Wood Lane Joint Works. 
., B..W., solid in troughs .. £187,000 50,375 15, arc, 480 inc.’ 77=570 H.P. , Max. demand 1,787,547 3.054 Energy transmitted to sub-station at 311 
| | | | ,5UU v. 
in ducts, and armd. £429,379 832,685 20,858 | 62arc Ltg. 6d. to 4d., pr. Flatrate with 6,785,930 ‘ Priv. 4.03, 1.12 1.82 * Motor-gentrs. 600 Kw.; energy at 312 
3d. to 2d.,80/,dir. discount pb. 2.67 6,000. v 3-ph. fr. Cent. Elec. Supply Co. 
ipes, armd. and unarmd., cone. £1,619,731 723,612 | 82,342 | 20 arc 4d. to 6d. Flat rate with 12,474,624 ar we S.ations at Willesden, 10,090 v.,2-ph.; 313 
& G.P., B.I.W., W. T. Henley, | discount } Whi:eha!l C‘., Sardinia St., Rathbone 
ns | | | Pl., Manchester Sq., Amberley Rd. 
| | | | Distg. system changing to D.c. 
+, V.r. arc cables, bare cpr. £450,009 194,546 | 9,615 | 458 arc 267=S40 HP. 6d. & 3d., or Max. demand 4,205,050 Pr. 4.05 | *3-phase A.c., 5,000 v., 50 — to sub- 314 
+, pr. 2d. & ’a. & flat rate | stations 
| | 960are Ltg. 5d. and 2d. or Max. demand High pressure D.C. with transformers 315 
i | 44d., pr. 2d. So } 1,100 v. to 150 v. 
rbitumen.. .. £118,622 27,694 6d. to Bid... Sliding scale 1,181,281 3.89 1.9 2.52 Price charged includes wiring, main- 316 
| pr. | at rai 
1d dist. £90,000 26,468 | “a Marc, 5 inc. 76=212 up. 8d. .. | Max. demand -- 318 
ovd. ppr., v. bit. & v.r., direct, in £116,090 | | 9= 26 HP. 6d. to 44d. .. | Hopkinson 410,591 4.62 High pressure D.c. feeders 319 
B.LW., Callender, F. Waring, | 
lp. bit. fibre lead covd... “a Ltg. & 8d., | Max. demand Extra high pressure (6,009 v.) tosub- 320 
insd. cable in pipe or casing... £901,807 976 | 69,514 948 | 4d., pr. | Scate 11,696,024 1,27 1.96 
md. direct, 3-core dist. armd. £56,578 8,561 8= 82 Ltg. 6d., pr. 31...  Flatrate .. Recently purchased from Company 322 
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MPANIES. 


Newcastie-on-Tyne Electric Supply Co., 
Ltd. 


Formed in 1889, to supply the city of Newcastle-upon-Tyne; further 
powers in 1900 to supply in Walker and Wallsend, Gosforth and Long 
Benton; and in 1902 to supply in the county of Northumberland, an 
area of 356 square miles. Generating stations at Neptune Bank (5,000 
Kw.) and Riverside (constructing), Wallsend, and at Pandon Dene, 
Neweasile-on-Tyne (1,500 kw.). Power generated at 6,000 volts on the 
three-phase system, distributed at 440 volts three-phase, and 480 volts 
D.c. Capital expended £660,000. Engineer, C. H. Merz; Manager, 
J $. Watson; Secretary, M. Short; Offices, 50, New Bridge Street, 
Newcastle-upon-Tyne. 


North Metropolitan Electric Power Supply 
Co., Ltd. 


Formed in 1899, to supply the suburbs north of London, an area of 
325 square miles. Generating stations at Hertford and Barnet. Power 
generated at 2 x 230 volts, direct current. Capital £500,000, with power 
to borrow £166,000. Secretary, G. J. Somerville; Offices, Surrey 
House, Victoria Embankment, London, W.C. 


Shannon Electric Power Syndicate, Ltd. 


Formed in 1897, and empowered by Act of Parliament in 1901, to 
develop the River Shannon water-power and to supply electricity within 
a radius of 30 miles of Limerick, etc. A generating sta ion will be 
erected at Cloonlara. Capital £350,000, with power to borrow £120,000. 
Secretary, A. H. Walkey ; Offices, 81, College Green, Dublin. 


South Wales Electrical Power Distribution 
Co. 


Incorporated by Act of Parliament, 1900, for the purpose of supplying 
electricity throughout the whole of Glamorganshire and of that part of 
Monmouthshire that lies to the West of the river Usk; an additional 
Act obtained in 1902. Area of supply, about 1,034 square miles, 
including a large part of the Colliery district of South Wales, and the 
towns of Cardiff, Newport, Pontypool, Pontypridd, Swansea, Neath and 
Merthyr Tydfil. Population of the Area, upwards ofa million. Stations 
at Pontypridd, Neath, Cwm-bran, Bridgend, and Barry, and others under 
consideration. Bridgend Generating Station (opened in April 1903), 
two-phase 60 cycle, 3,000 volts, with two 360 I.H.P. Willans Engines, 
Westinghouse Alternators, and Danks Boilers. Supply in bulk given to 
the Bridgend Urban District Council, and the Glamorgan County 


Yorkshire Electric Power Syndicate, Ltd. 


Council, and for power purposes to various works in Bridgend and 
Ewenny. Cables, Callender’s Concentric, lead sheathed and armoured, 
and laid direct in the ground. Price charged. 24d. to ld. per unit. 
Pontypridd Generating Station (to be opened about July), three-phase 
25 cycle, 11,000/12,000 volts. Three 3,000 I.H.P. Willans-Ganz Steam 
Alternators (with foundations for two more), Niclausse Boilers, Ferranti 
Switchboard, and two 3€0 I.H.P. Willans-Bruce Peebles auxiliary steam 
dynamos. Cables, Callender’s three-core, laid solid in earthenware 
troughs. Neath and Cwm Bran Generating Stations (to be opened 
about July), three-phase, 25 cycles, 2,200 volts. Each station has two 
500 I.H.P. Willans-Westinghouse steam alternators, and Galloway 
Boilers, with provision for immediate extensions. Barry Generating 
Station. Two-phase, 50 cycle, 2,200 volts, two 260 ILH.P. Willans- 
Westinghouse sets, and Galloway boilers. Capital, £750,000, and 
borrowing powers, for £250,000. Engineers, Messrs. Bramwell & 
Harris; General Manager, Edmund L. Hill; Secretary, G. P. Tatcher ; 
Offices, Royal Chambers, Queen Street, Cardiff. 


Formed in 1900, to obtain an Act to supply electricity in the West 
Riding of Yorkshire, a dense manufacturing and colliery district, area 
1,800 square miles. Generating stations are to be built at Methley, 
Wath, Thornhill, and Bingley. Capital £2,000,000, with power to 
borrow ££66,000. Secretary, J. Milnes; Offices, 4, South Parade, Leeds. 
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STORACE BATTERIES, 
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THE ELECTRICAL REVIEW. 


Railton & Campbell pressure filters are inserted in each 
line of feed piping to remove oil which has passed the coke 
screens in the air-pump discharges. There is also, on the 
floor over the pump house, a feed-water purifier made by the 


BaLANCER AND Battery Booster. 


Paterson Engineering Co., of Glasgow, shown in outline in the 
view on p. 1051. 

This plant is not of standard pattern, having been 
designed to utilise the existing hot well as a reaction tank. 

The greasy condensation water is discharged by the air 
pumps into the measuring and chemical regulating apparatus, 
A, which supplies the coagulant in correct proportion to the 
varying loads. The mixture of coagulant and greasy water 


particles, so that the filtrate is free from oil both in the 
mechanically suspended and the emulsified form. The accu- 
mulation of greasy sludge is removed daily by reversing the 
current of water through the filter bed, the oil and sludge 
passing to the drain. Beyond this periodic flushing out of 
the filter and recharging of the chemical tanks, no attention 
at the apparatus is required to meet the very rapidly varying 
loads on the station. The apparatus has been remarkably 
successful, and its extension is contemplated. 

All the dynamos, as well as the main switchboard, were 
supplied by Messrs. Mather & Platt, Ltd., Salford. The 
generating plaut consists of two 100-Kw. four-pole dynamos, 
coupled to triple-expansion three-crank engines by Messrs, 
Belliss & Morcom, running at 550 r.p.m.; two 200-Kw. 
four-pole dynamos coupled to Belliss engines of similar 
type, running at 380 r.p.m.; and two 500-Kw. dynamos 
coupled to triple-expansion three-crank engines built by 
Messrs. Willans & Robinson, and running at 270 r.p.m. 
Allthe machines are shunt wound, and generate current at 
440 to 570 volts. 

all the engines are governed on the throttle, and are pro- 
vided with bye-passes enabling them to be run compound 
at times of heavy load, giving an additional output of about 
10 per cent. when required. 

The Belliss engines are provided with separate condensers, 
the latter being arranged in pairs between the engines, as 
shown in the illustration below. 

The corresponding air and circulating pumps are driven 
by an extension of the crankshaft of the engine; the 
circulating pump is of the centrifugal type, running at the 
same speed as the engine, while the air pump is driven 
through worm gear running in an oil bath. This arrangement 
was carried out by Messrs. Belliss & Morcom to Mr. Blackman’s 


AOL 


& Pratt GeneRatine 


flows along the horizontal trough, B, into the end of the re- 
wction tauk, 0, which was formerly the hot water tank. This. 
tank is fitted with a series of baffle plates, arranged so as to 
effect the separation of the bulk of the grease before it enters 
the filter tank, p. 

_The filtering medium employed is of a special grade of sharp 
quartz silver sand. The sand grains become by the action 
of the coagulant coated with a thick gelatinous precipitate, 
Which has the power of arresting the exceedingly minute oily 


detailed specifications ; it is shown in one of our views on p. 
1048, from which it will be seen that the resuit is a remarkably 
compact and self-contained set of plant. The connections 
between the engines and condensers are extremely short, and 
easily kept airtight, while the power wasted in driving tle 
pumps is a minimum—an important point in the case of a 
day-load plant. An automatic atmospheric relief valve ix 
provided, which places the engines in communication with a 
main exhaust pipe of cast-iron, 18 in. in diameter, carried 


? 
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up to the top of the chimney. The air pumps discharge 
into two hot wells over the pump house, which are fitted 
with coke screens to act as filters. 

The two large sets are provided with a common con- 
denser, supplied by Messrs. Babcock & Wilcox. The air 


On the space beneath the switchboard gallery are two 


* balancer-booster sets, made by Messrs. Mather & Platt. One 


of these consists of two four-pole balancer dynamos, each rated 
at 115 amperes, 220 to 285 volts, at 700 r.p.m., with a four- 
pole booster coupled between them capable of generating 200 
amperes at 0 to 100 volts. The booster 
is used for charging and regulating the 
storage battery. The larger set consists 
of two four-pole balancers, each taking 
315 amperes at 220 to-285 volts, at 
640 r.p.m., coupled together, with a 
battery-regulating booster of 380 amperes 
capacity at 0 to’ 100 volts coupled to one 
end of the shaft, and a generator rated 
at 90 amperes, 570 volts, coupled to 
the other end. The last- mentioned 
machine is used in connection with the 
high-pressure transmission system at light 
loads. 

A portable Reavell air-compressor (seen 
in the view below), driven by a shunt-wound 
motor, and working up to 30 lbs. per sq. 
in., is provided for blowing dust out of the 
armature windings, switchgear, &c. 

A 15-ton travelling crane, by Messrs, 
Carrick & Ritchie, spans the engine room, 
and a 60-in. eleetric fan at one end of the 
room provides for ventilation. 


LagGe Batancer-Booster 


and circulating pumps in connection with this are situated 
in the pump room, and are driven through single reduction 
gearing by a motor of 35B.H.p. The air pumps are of the 
Edwards type, and with the double-acting circulating 
pump form a three-throw set, which was made by Messrs. 
De Ritter. The buckets of the air pumps are 17 io. in 
diameter, and of the circulating pump 18 in., with a 
common stroke of 14 in, The discharge from these air pumps 
passes through the 
Paterson purifier de- 
scribed above. 

Water for condensing 
is derived from thecanal, 
110 yards distant, 
whence it flows by 
gravitation through a 
24-in. culvert to a tank 
in the boiler house, 
returning after use to 
the canal at a point 100 
yards from the intake. 

The Willans engines 
are provided with gal- 
leries round the top of 
the casing, connected 
by a bridge, which also 
gives access to the main 
condenser valve between 
the engines. 

Contrary to the usual 
practice, the cylinders 
of these engines are 
lagged with composition 
covered with planished 
sheet-steel, as it was 
feared that wood would 
deteriorate at the high 
temperature of the 
superheated steam. 

The condensers are 
kept above ground to 
avoid weakening the con- 
crete foundations, which 
forma single solid block ; 
a further advantage resides in the accessibility of the con- 
densers for cleaning and repairs. A trench 7 ft. deep sur- 
rounding the engine foundations accommodates the cables on 
the switchboard side, and the exhaust pipes, &c., on the 
opposite side. 


The battery room is over the engine 
room, which is roofed with steel decking 
and asphalte. There are two batteries, 
each consisting of 210 cells, of the 

Hart Accumulator Co.’s make. The connections are 
made on a ‘system not commonly used, the lug of each 
plate in any cell being burnt on to the lug of a single 
plate in the adjoining cell, so that any pair of + and 
— plates can be lifted out and examined, or replaced by 
new ones, without disturbing the rest; this involves an 
even number of plates in each cell—in this case 16. 
An advantage of this system is that a short-circuit 


Mais SwitTcHBOARD aT GENBRATING STaTION. 


between two plates is confined to these alone, and 
does not affect the rest of the cell; on the other hand, it 
would appear that the detection of such short circuits would 


. be by no means an easy matter, as a voltage test could 


only be made by testivg all the plates separately. All the 
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cells are carried in a single tier on iron girders, insulated 
from the floor with porcelain oil insulators There are no 
regulating cells, each battery being used en bloc, and the 
charging and pressure regulation effected by the boosters. 
This is, as we have often urged, an admirable system, 
especially when used in conjunction with a reversible 
booster ; unfortunately, the latter was not available at the 
time when this installation was designed, but even with a 
simple hand-regulated booster the system has proved highly 
satisfactory. Each battery has a capacity of 600 ampere- 
hours at 80 amperes discharge rate, and 320 ampere-hours 
when discharged at 160 amperes. 

The main switchboard in the engine room is mounted on 
a platform 10 ft. 6 in. above the floor, and 9 ft. 9 in. wide ; 
the platform is supported entirely from the main wall of the 
building by bolts and struts, to avoid transmitting vibration 
from the engine beds through the platform to the walls. 

The low pressure part of the board was supplied by 
Messrs. Mather & Platt, and the high pressure part by the 
Electric Construction Co., Ltd., who also supplied all the 
transforming plant. The measuring instruments were made 
by Messrs. Kelvin & James White, Litd., and Messrs, 
Evershed & Vignoles. We must mention here that the bigh 
pressure for transmission to Millwall is obtained by boosting 
on either side of the main three-wire system, so as to 
make a five-wire system, the two outers of which, at 1,500 
—1,700 volts difference of potential, form the high pressure 
mains. 

Any of the four smaller generators, and the 500-volt 
booster mentioned above, can be used in connection with the 
high pressure system, their leads being brought to change- 
over switches which connect them with either the low 
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pressure or the high pressure board; in the latter case, 
Nos. 1 and 3 are coupled to run on the positive side, and 
Nos. 2 and 4 on the negative. The exciting circuits of 
these machines are similarly provided with change-over 
switches and duplicate rheostats, so that they can be 
legulated at the switchboard to which, for the time 
being, they are connected. A similar arrangement is being 
fitted to the two large sets. 

The whole of the starting and regulating rheostatse are 
fixed under the switchboard platform, and are controlled 
through bevel gear by means of hand wheels, with indicating 
dials, at the outer edge of the platform. A number of 


alike, each having three vertical plug bars on the front of 


ampere-hour meters in circuit with the batteries and the works 

motors, and the change-over switches referred to above, are 

also situated beneath the switchboard platform. : 
The main switchboard, which was designed by Mr. : 


Aron watt-hour meters, in circuit with the main generators, a 


Blackman, comprises eight panels, consisting of 16 slabs of : 
Ke | 


PaTERSON FEED WaTER PouRIFIER. (Se2 page 1049.) 


enamelled slate bolted to a wrought-iron frame. The upper 
portion of each panel carries the positive switchgear, and 
the lower the negative—a much better arrangement, we 
think, than the system which has-not yet died out, of placing 
the positives at one end of the gallery and the negatives at 
the opposite end. A diaphragm of non-flammable wood 
separates the two portions, There are two generator panels, 
one for the balancers and battery, three for the feeders, one 
for the middle wire and booster switchgear, and one for the 
dynamo and bar voltmeters and switches. 

The dynamo, feeder and balancer panels are all much 


the slate, both above and below the dividing diaphragm, : 
with four plug holes in each bar, so that it can be plugged : 
on any one of four horizontal positive or negative bus-bars 
at the back, which run the whole length of the board. One 
of the latter on each pole is the main bus-bar; another is 
used for feeders requiring a higher station pressure than the 
normal. The other two are spares, used for special purposes, 
such as plugging in ammeters in series with the permanent 
instruments for calibration purposes, andso on. A chopper 
switch clcses on to each of the vertical bars, its free terminal 
being connected through a fuse with a 6-in. break to the 
corresponding dynamo or feeder. The two switches in con- 
nection with any one dynamo or pair of cables are 
mechanically couplcd together behind the board and operated 
simultaneously by a single handle on the lower switch, 
forming an extremely neat arrangement. An edgewise 
ammeter is provided over each pair of dynamo switches, 
and two ammeters side by side in the case of the feeders and 
balancers, the latter enabling the attendant 
to ascertain the state of balance on any feeder 
ata glance. Thus the whole of the gear for 
controlling any dynamo or feeder is contained 
in a space 9 ft. 6 in. bigh and 10 in. wide. 
Sockets are provided in each dynamo panel 
_-—— for the plugs of a Kelvin portable paralleling 
voltmeter of the usual type. There are no 
automatic circuit breakers, other than fuses, 
on the board. 

Four edgewise voltmeters are mounted on 
the voltmeter panel, respectively for the 
dynamos, the bus-bars, and the two sides of the 
three-wire system ; there are also four volt- 


meters to show the pressure at the feeding points, and the : i 


necessary multiple-way voltmeter switches are fixed below. [Clr 


The middle wire panel has three central zero shunt 


ammeters, reading 8300—0—300, with which the middle 
wires of the feeder cables are connected, each ammeter 
recording the out-of-balance current of a group of feeders 
feeding the same portion of the district. The middle wire is 


earthed through an ampere gauge with a range from 0 to og 
500, an indicator showing the side of the system which is a 


temporarily earthed when a fault occurs. 
A small plug bar is mounted on this panel, by means of 
which one pole of either of the two 100-kw. generators may 
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be plugged on to the middle wire, and by running these 
machines at about half speed and regulating on the stop 
valve they may be used as -balancers in case of necessity, 
as the balancing of the system is carried out entirely by the 
balancers, no middle wire connection being made on the 
battery. The balancers are started by closing their main 
switches, thus connecting them with the outers of the system, 
and closing the circuit through a starting resistance, from 
the centre of the switch of which is taken the middle wire 
cable. 

The lower portion of the same panel is occupied by the 
booster switches, &c., there being two D.P. switches to break 
the circuits of the two battery boosters, a change-over switch in 
the booster main circuit to enable the booster voltage to either 
assist or oppose that of the battery, a voltmeter (range 0 to 
150 volts) with two-way switch to indicate the voltage of 
each booster, and two shunt-breaking switches for the booster 
fields. 

On the left of the low pressure board is a telephone 
box, with instruments in connection with the reducer house, 
the exchange, and various parts of the works. Alongside 
this is a terminal fuseboard for the pilot leads, and further 
along the works light and power board for 12 circuits, the 
switches being arranged so that the respective circuits can be 
thrown on either side of the three-wire system, to help in 
the balancing. 

The high-pressure board is situated on the right of 
the low-pressure board, and consists of nine panels, 
with spaces to provide for extensions. It is built up on the 
cellular system, of enamelled slate slabs, The first six panels 
are for the boosters, including the four Belliss sets ; each of 
these is provided with a fuse on each pole, double-pole quick 
double-break switch, and ammeter ; paralleling voltmeters 
are also provided. The next two panels are for the high- 
pressure feeders, and the last panel is used for controlling 
the sub-station, one of the reducers and two balancers in the 
latter being started and stopped from the generating 
station. ‘ 

(To be concluded.) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—Electrical equipment of the Torrey tram- 
way route. See “ Official Notices ” to-day. 


Batley.—July 3rd. Tramway panels and Highfield 
booster for the electricity works. See ‘‘ Official Notices ” to-day. 


Beckenham.—June 22nd. Electricity meters. See 
“ Official Notices ” June 5th. 

Belgium.—.June 24th. Tenders are being invited until 
the 24th inst., by the Belgian State railway authorities at La Bourse, 
Brussels, for the supply !and installation of two 25-ton electric 

cranes. 

Burma.—June 26th. The Burma Railways Co., Ltd., 
wants tenders for an electric light and power plant for the Insein 
workshops. Particulars, specifications, &., from C. E. Cardew, 
lecomotive and carriage superintendent. 


Colchester.—June 22nd. Feeder cables, overhead 
equipment and cars. See “ Official Notices ” June 5th. 


Coventry.—July 2nd. Pipework, economiser, coal- 
conveying plant, stokers and sundries, for the electricity works 
extensions. See “ Official Notices ” to-day. 


Darlaston.—June 29th. Electric wiring and fittings 
for the Town Hall Buildings. See “ Official Notices ” to-day. 


Dewsbury.—July 1st. One Lancashire boiler for the 
electricity works. See “ Official Notices ” to-day. 

Govan.—June 29th. Steam piping, electric pump, &c. 
See “ Official Notices” June 12th. 


Hornsey.—Electric wiring and fitting at the Council’s 
offices. See “‘ Official Notices ” to-day. 

Hull,—June 25th. Steam pipes for the Sculcoates Lane 
electricity works. See “ Official Notices ” June 12th. 


Hungary.—August 3ist. Tenders are being invited 
until August 3lst next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 u.P 


Launceston (Tasmania).— September 28th. 500 or 
more electric meters. See “ Official Notices” June 12th. 


Leek.—July 9th. Switchboard, balancing transformer 
and motor-generators, battery, crane. See “‘ Official Notices ” to-day. 


London.—June 22nd. Electrical accessories for the 
Metropolitan Asylums Board. See “Officia Notices” June 12th. 


Middlesbrough.—July 4th. Underground mains, road 
work, &. See “ Official Notices ” to-day. 


New South Wales.— September 12th. Tenders are 
being invited by the Railway Commissioners for New South Wales, 
for an additional generating set of 1,500 xw. for their tramway 
power tation. Tenders may be submitted for either reciprocating 
or turbine engines. Full conditions for tendering are expected to 
be available at the office of the Agent-General for New South 
Wales, 9, Victoria Street, S.W., early in July. Tenders close in 
Sydney on September 12th next. 


Pietermaritzburg.—July 6th. Cables, feeder and 
junction boxes, cable terminals and telephones for electric tram- 
ways. See “ Official Notices ” to-day. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Rochdale.— June 25th. Poles, overhead equipment, 
section boxes, &c. See “ Official Notices” June 12th. 


Rotherham. — June 22nd. Two Lancashire boilers, 
See “ Official Notices” June 12th, 


Salford.—June 20th. Pilot and telephone wires for the 
tramway poles. See “‘ Official Notices” June 5th. 


Saltburn.—Storage battery for the Cleveland ie Ltd. 
See “ Official Notices ” to-day. 


Sheftield.—June 25th. 
Official Notices” June 12th. 


Spain.—June 30th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until the 30th inst, for 
the concession for the establishment and working of the telephone 
lines between Oviedo and Gijon, and between Gijon and San Juan 
de Nieva. Particulars may be obtained from, and tenders are to be 
_ _ La Direccion General de Correos y Telegrafos Carretas 10, 

adrid. 


Stepney.—June 22nd. Meters and demand indicators 
for a year. See “Official Notices” Jane 5th. 


Stepney.—June 22nd. “Conradty” arc lamp carbons 
for a year. See “ Official Notices ” June 12th. 


St. Pancras. — July 2nd. Wiring the St. Pancras 
Infirmary for the Guardians. ‘“ See “ Official Notices” to-day. 


St. Pancras.—July 14th. 350,000 carbons (12 months’ 
supply). See Official Notices” to-day. 


Stretford.—June 25th. Arc lamps, &c., for street light- 
ing. See “ Official Notices ” June 12th. 


Swindon.—July ist. Wiring the Technical School. 
See “ Official Notices ” to-day. 


_ West Ham. — July 14th. High-tension feeders and 
other cables. See ‘ Official Notices ” to-day. 


Wood Green,—June 24th. Underground mains, and 
roadwork for private lighting. See “ Official Notices” May 29th. 


Cables for 12 months. See 


CLOSED. 


Ashton-under-Lyne. — The T.C. has accepted the 
tender of the Albion Clay Co. for tramway cable conduits, that of 
Messrs. W. T. Glover & Co., Ltd., for cable and troughing, and that 
of Messrs. Evershed & Vignoles, for a testing set. 


Dewsbury.—The Joint Hospital Board has accepted the 
tender of Messrs. Robey & Oo. for an engine for the electric light 
plant, at £415, and that of Messrs. Hewitt & Kellett, of Bradford, 
for a boiler, at £340. 


Exeter.—The T.C. has accepted the tender of the 


British Westinghouse Co., Ltd., for the supply of a complete set of 


mechanical stokers for the electricity works, at £1,486. 
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Bath Tramways.—We are asked to say that the state- 
ment which appeared in our last issue, that the British Westing- 
house Electric and Manufacturing Co., Ltd., were carrying out 
certain works for the Bath Electric Tramways, Ltd., is incorrect, 
the British Westinghouse Co., being merely sub-contractors to Mr. 
Charles Chadwell—the sole contractor to the Bath Electric Tram- 
ways, Ltd., for the entire construction and equipment of their 
system of tramways, the contract sum being £164,095. Amongst 
other sub-contractors are:—Cars and trucks, Messrs. G. F. Milnes 
and Co., Ltd.; cables, British Insulated and Helsby Cables, Ltd. ; 
points, crossings, and Jay-outs, Messrs. Hadfields Steel Foundry Co., 
Ltd., and the Lorain Steel Co. ; rails, The North-Eastern Steel Co., 
Ltd.; poles and pole fittings, Messrs. Stewart & Lloyd and Messrs. 


Wm. Bain & Co. ; trolley wire, Messrs, F. Smith & Co. 


Bradford.—The Corporation has just placed an order 
with the B.T.H. Co. for 11,600 of their B.T.H.-Edison lamps. 


Fife.—The Fife and Kinross Lunacy Board has accepted 
the offer of Messrs. Lowden Bros., Dundee, of £2,987, for the 
electric light plant, engines, and the installation at the asylum. 
This}was the lowest offer, the next being £3,360. 


Iikeston.—The T.C. has accepted the tender of the 
British Westinghouse Co. for the supply of four tramcars, at £494 
each, on condition that two cars are delivered by August 1st. If 
the company cannot undertake this, the order is to be placed with 
Messrs. Dick, Kerr & Co., Ltd., at £545 each. 


Islington.—T he following is a list of tenders received by 
the Electricity Department for the supply of two and three-wire 
alternating current, single-phase, 30-Kw. street tank transformers 
and switch boxes :— 


Labmeyer Electrical Co., Ltd. ae os «- £9,506 18 


British Electric Transformer Co., Ltd. ;. a -- 4,265 7 
John Fowler & Co., Ltd. ée 4,056 10 
British Electric Transformer Co., Ltd. .. 8,895 

Ferranti, Ltd. .. es re 8,772 15 
British Westinghouse Electric and Mfg. Co., Ltd. .. 3,719 18 
Johnson & Phillips .. 8,651 15 
British Thomson-Houston Co., Ltd. .. 8,487 12 
Ferranti, Ltd. . ae 8,448 15 


Electric Construction Co., Ltd. cs (accepted) 2,966 10 

Islington.—The B.C. has accepted the tender of the 
Electrical Construction Co., Ltd., for the supply of 37 transformers 
and subsidiary apparatus for £2,966. 


Keighley.—Mr. E. M. Redfern, of Birmingham, has 
— the contract for the electric lighting of the Keighley Free 
ibrary. 


Lewes.—The East Sussex County Council’s contract for 
intercommunication telephones throughout the County Hall, Lewes, 
has been secured by Mr. E. J. H. Long, of that town. 


London.—The tender of the Sir Hiram Maxim Electrical 
and Engineering Co., Ltd., has been accepted by the London 
United Tramways, Ltd., for high voltage and special lamps and 
accessories, 


National Telephone Co.—The directors of the National 
Co. have accepted the tender of Messrs. Rowland Carr & Co., for 
the supply of insulating componnd, for six months ending Decem- 
ber 31st, 1903. This is the fifth half-yearly contract Messrs. Carr 
have received from the company for their compound. 


Poplar.—The E.L. Committce recommends that the 
following tenders, in respect to extensions necessary to minimise 
the risk of breakdowns owing to the probable overloaded condition 
of the works next winter, be accepted :—Hart Accumulator Co., 40 
cells, £269; Electric Construction Co., change-over switches and 
panels for high-tension board for Nos. 5 and 6 generators, and two 
sets of isolating switches for disconnecting long-range starting gear, 
£278, and one low-tension feeder panel for reducer house, £250; 
E. & F. Moy, Ltd., resistances for the regulation of Nos. 5 and 6 
generators, £56; Kelvin & White, one middle wire panel, £111, 
six feeder logs, £192, two recording voltmeters, £32, two recording 
amperemeters, £35; Paterson Engineering Co., Ltd., set of patent 
filter apparatus, £45. 


Salford.—The T.C. has accepted the tender of Messrs. 
Smith & Co., of Salford, for the installation of the electric light at 
the new fire station, at £230. 


Wandsworth.—The Borough Council has accepted the 
tender, at £350, of the County of London and Brush Provincial 
Electric Lighting Co., Ltd., to instal the electric light in the Town 
Hall, and provide electric fans. 


Wolverhampton.—The T.C. has accepted the tender of 
Mr. H. Holloway for the construction of the electric tramways on 
the overhead system at £28,000. 


Worksop.—The U.D.C. has accepted the tender of 
Messrs. Taylor & Co., of Marsden, for the supply of a Lancashire 
boiler to the electricity works, at £498, and that of the Electrical 
Co., Ltd., for an engine and dynamo, at £1,394. 


FORTHCOMING EVENTS. 


Friday, June 19th.—At 9 pm. Royal Institution. Extra Friday 
evening discourse by Prof. Pierre Curie (Faculté des 
Sciences 4 la Borbonne, Paris) on “ Radium” (in 
French). : 
Tuesday, June 23rd.—At9 p.m. Institution of Blectrical Engineers. 
Conversazione and reception by the President at the 
Natural History Museum, South Kensington. 
Tuesday, June 23rd.—At 9 p.m. ‘Institution of Electrical Engi- 
neers. Conversazione and reception by the President 
at the Natural History Museum, South Kensington. 
Friday, June 26th.—At 5 p.m. — Physical Society. ‘Science 
meeting, t» be held in the Physiological Laboratory, 
University of London, South Kensington. “ Elec- 
trical Effects of Light upon Green Leaves,” by Dr. 
A. D. Waller; “Blsze Currents (1) of a Vegetable 
Tissue ; (2) Of an Animal Tissue,” by Dr. Waller; 
“On the Movement of Unionised Bodies in Solution 
in an Electric Field,” by Dr. Hardy. 
[At 4.30 p.m. a special general meeting of Fellows 
is to be held adopting certain Articles of Association. | 
At 7.30 p.m. Junior Institution of Engineers. Meeting 
at the Finsbury Technical College. Mr. R. P. How- 
grave Graham will deliver a lecture illustrated by 
experiments on “High Frequency Electric Dis- 
charges.” 


ADDENDA TO ELECTRICITY SUPPLY 
- WORKS LISTS. 


For various reasons, some of the particulars relating to our 
lists have arrived too late for insertion in the sheets ; a 
number of these are given below, and can, if desired, be 
copied on the sheets. Those who do this will incidentally 
acquire some slight appreciation of the labour involved in 
preparing these tables, embracing nearly 350 stations. 


PROVINCIAL. 


Burnugy.—Add 1 Lanc.; 1 Bellies triple exp.; 1 Dick, Kerr, 
150 kw. Max. loads, ltg. 386°5, tr. 400 kw. Capital exp., 
£75,146. Pr. Iltg., 31,995; added during year, 3,929; 
H.P. of motors, 100. Price for power, 3d. to 1d. ; traction, 
1id. Units sold, 1,293,323. Price obtd., 2°428d ; works 
costs, ‘765d ; total costs, 1:054d. 


GBAVESEND.—Supply pressure, 230 & 460 v. Add 2 Lanc., Led- 
ward ejector cond., motor-driven pumps. Max. 1 
recorded, 405 kw. Battery, 630 amp.-hrs. Capital exp., 
£45,000. Pr. Itg., 5,350. Pab. Itg., add 50 Nernst. 
Price chgd., ltg, 7d. & 2d. m.d., or 5d. flat; pr., 2d. 
Units sold (3 mo.) 117,728. Price obtd., 2°52d.; works 
costs, 1°45d. 

MarwrenxHEav.—Corporation. Opened Dec., 1902. Engineer, C. O. 
Milton. Supply pressure, 230 & 460 v. 3 B. & W., jet 
cond.; 3 steam dynamos, by Clayton Engineering Co., 
180 kw.: max. load, 98 kw. Battery, 28 Kw., 350 amp.- 
brs. Mains, ppr. vulc, bit. sheathed; dist. triple conc., 
fdrs. triple & conc, in Sykes conduits. Some lead covd. 
and armd. conc. ppr. Capital exp., £23,000. Pr. ltg., 
7,000. Pub. ltg., 36 arc, 10 Nernst. Motors, 11 = 36 uP. 
Price chgd., ltg. 6d. (to be red. to 5d. in Oct.), pr. 3d., 
flat rate with disc. 


NewMaRKeET.—Max. load, 188 xw. Battery, 230 cells, 245 xw.- 
brs., max. disch. 98 amps. Capital exp., £29,960. Pr. ltg., 
13,821 ; lamps added, 4,230, Units sold, 90,554. Price 
obtd., 6d.; works costs, 1:8d.; total costs, 2°8ld. New 
plant erecting—1 Economic, 1 Belliss set. 

Norwicu.—Supply pressure, 220 & 440 v. Plant cap., 2,135 Kw.; 
max. load, 1,540 kw. Battery, 200 xw. for 3 hrs. Capital 
exp., £170,000. Pr. Itg. 76,022; lamps added, 7,773. 
Motors, 180 = 789 HP. Units sold (end of 1902), 
1,481,179; price obtd., 395d.; works costs, 1°50d.; total 
costs, 210d. 

Oviton Broap.—Supply authority, Barber, Croft & Co. Opened 
1902. Engineer, B. Barber. Supply pressure, 230 
volts, D c. Boilers, 1 Cornish, 1 Paxman loco. Engines, 1 
Paxman, 1 Hornsby horizontal. Generators, 1 Laurence 
Scott, 1 Harrison Engine Co., 23 xw.; max. load, 18 Kw. 
Battery, 28 xw.-hrs., Chloride. Mains, bare cpr., and conc. 
lead covd. armd. Capital expd., £1,500. Pr. ltg., 800. 
Price chgd. 64d., flat rate with disc. ; 

Sr. Hetens.—Max. load, 874 kw. Add St. Helens Cable Co.’s 
mains. Capital exp, £133,020. Pr. ltg., 35,125; lamps 
added, 8,836. Motors, 108 = 547 up. Units sold, pr. 
448,823; pub., 51,704; tr., 1,014,218; total, 1,514,745. 
Price obtd., 1°99d. ; works costs, ‘648d. ; total costs, ‘955d. 

Wrst Ham.—Pr. ltg., 66,569 ; lamps added, 16,843. Pub. ltg., 128 ; 

arc, 154inc. Motors, 66 = 256H.p, Price chgd., ltg, 7d. 
and 2d. m.d.; pr. 5d. and 1d. m.d., and special terms, 
sold, 1,885,173. Price obtd., 3°41d. ; works costs, 
161 


mer 
day. 
h 
oad 
t 
are 
ales, 
way 
a3 
and 
ted 
; 
nt, 
rs, 
the 
td. 
; 
ph 
for 
ne 
lan 
be 
10, 
as 
re 
18 
id 
of = 
at 
at 
f 
2 


1054 


[Vol. 52, No. 1,984, Joss 19, 1903, 


Torquay.—Engineer, P. Storey. Capacity of plant, 665 mw. ; max. 
load, 250 Kw. Capital exp., £46,000. Pr. ltg., 16,245; 
lamps added, 2,363. “Units sold, 262,981. 


Worxsor.—Max. load, 125 xw. Capital exp. £20,000. Pr. ltg., 

6,891; lamps added, 3,244. Pub, ltg, add 65 ine. 
Motors, 10 = 38 uP. Price chgd,, ltg. 4d., pr. 14d. 
Units sold, 123,298. Price obtd., 2 9d ; works costs, 174d.; 
t2tal costs, 2°19d. 
Yorx.—Capacity of plant, 1,760 xw.; max. lead, 550 ew. Capital 
exp., £69,000. Pr. ltg., 44,000; lamps added, 14,000. Pub. 
Itg., 66 arc. Motors, 63 = 270 u.P. Price chgd., 7d. and 
1$d., m.d., or 44d. to 3d., sl.sc. Units sold, 652,000. Price 
obtd., 2°69d.; works costs, 1:03d.; total coste, 1°896d. 
Extension plant completed. 


Brompton & Kensinaton —Max. load, 1,612 kw. Capital exp., 

' £223,606. Pr. Itg., 137,325; lamps added, 16,113. Pub. 
Itg., 16 arc. Price chgd., ltg. 6d, pr. 3d. Units sold, 
1,952,230. Price obtd., 536d.; wo1ks costs, 1:31d.; total 
costs, 2 34d. 


Hacxney.—Add 3 B. & W., and B. & W. water softener. Max. 
load, 1,161 kw. Pr. ltg., 63,457; lamps added, 36,957. 


Units sold, 1,614,968. 


Stepnny.—Add 2 Willanr, 3 M. & P. Total plant capacity, 
1,220 Kw.; max. load, 952 Kw. Capital exp., £150,000. 
Pr. Itg. 54,318; lamps added, 23,504. Pub. Itg., 170 arc., 
13 inc., 6 Nernst. Motors, 147 = 411 u.P. Price chgd., ltg., 
8d. & 1d., pr. 2d. and 1d. Units sold, 1,761,538. Price 
obtd. (approx.), 2°46d.; works costs (approx.), ‘96d. ; total 
costs (approx. ), 1°23d. 


NOTES. 


The Albert Hall Concert,—The invitation Concert at 
the Royal Albert Hall, given by the President of the Institution of 
Electrical Engineers in connection with the International Tele- 
graph Conference, was, from a popular point of view, socially and 
musically, an unqualified stccess. But if, as we suspect, the pro- 
gramme was arranged to give our foreign visitors a favourable 
impression of native musical art and choral singing, we beg 
leave to say that it was decidedly open to improvement, 
so we will speak freely, though in no ungenerous spirit. 
Sullivan’s “Di Ballo” overture was a happy choice, but his 
songs, highly as they are appreciated by our own people, can 
scarcely commend themselves to our visitors unless they are con- 
versant with the English language and the sentiments expressed by 
the words, and the same may be said of the two excerpts from the 
operatic works of Goring Thomas. Mackenzie’s overture, “The 
Cricket on the Hearth” can scarcely be called a fine example 
of English music, nor even of Mackenzie himself, and might 
well have left room for something better. Even the 
unaccompanied evening hymn “O Gladsome Light,” from the 
Golden Legend, beautiful gem as it is alone, is preferably heard in its 
setting in Sullivan’s great sacred work, but it gave the Royal Choral 
Society an opportunity of which the members took full advantage, 
although the Albert Hall never strikes usas a building for obtaining 
the most satisfactory results in choral singing. An even better effect 
was secured in Sir Frederick Bridge’s ‘‘ Ballad” for solo voice, chorus 
and orchestra, “ The Forging of the Anchor,” which was musically the 
piéce de resistance of the evening, although Mr. Andrew Black seemed 
overweighted in the solo parts. The general effect, however, was 
highly creditable to the Abbey Organist and the forces under 
his command, and the composition is a notable contribution 
to this form ot musical art. At one time our choral singing was 
among our principal titles to be termed a musical nation, but alas! 
that day has gone. The old masterpieces have been forgotten, for 


ment which clung to choral singing in the days of the old Sacred 
Harmonic Society, and for some years after, has undoubtedly 
waned. The true cause may probably be found in the hurry and 
scurry of daily life,and the desire for variety in small doses, which 
’ seems to characterise the musical wants of the present generation. 
We heartily endorse the following comments from the ‘“ Musical 
Notes” of the Pall Mail Gazeite of June 12th, the more so as they 
might well have been written for this very concert :— 
“ We have, now this long time, voiced the very definite opinion 
that there is nothing more fatal to success in choral singing than the 
accumulation of numbers just for the sake of numbers. We deplore, 
every time we attend a concert given by the Royal Choral Society, 
the waste of energy obvious in the conducting of Sir Frederick 
Bridge, a finely enthusiastic musician, who is beseiged, in the matter 
of his artistic intentions, by the irrepressible hostility of—may ove 
call it ?—over-population. With many hundreds of choristers, the 
musical misreading of a dozen voices is sufficient to overset the 
balance of the whole choir. ~And therefore we have lost our faith 
in the capability of innumerable singers to produce in combination 
a great artistic unity of result, even though we may trust to 
preserve a sense of tolerance in listening to the efforts of so 
many singers doing their level best one to another, and supporting 
each other with extraordinary loyalty aud devotion.” 

Some of Mr. Edward German’s compositions would have given 
our visitors a good insight into the style of music which. was 
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Pub. Itg., 302 arc, 44 Nernst. Motors, 93 = 380 HP. 


what reason it is difficult to say, but it is certain that the attach-- 


r to our country in bygone centuries, and which would have 
m truly representative of early pastoral England. Still, with 
“ All-British ” artistes like Madame Albani—no longer the Albani of 
old, be it regretfully said—Miss Clara Butt, with her magnificent;voicg 
and intensely dramatic vocalisation, Mr. Andrew Black and Mr. Ben 
Davies, together with Miss Marie Hall to give an extra zest to the 
musical feast by her remarkable violin playing, the audience seemed 
well content with the good things provided for them. Sir Frederick 
Bridge (conductor) and Mr. Henry Bird at the piano, did all that 
could be expected from such accomplished exponents of their 
respective duties, and the great invitation concert at the Albert 
Hail, so thoughtfully and generously provided by Mr. Robert Kaye 
Gray, will live long in the memories of those who were fortunate 
enough to be present: 


Postal Telegraphs,—Mr. Geo. H. Comport, 1.5.0, 
who retired on the 20th ult., under the age limit, after a service of 
51? years, entered the service of the Electric Telegraph Co. in 
September, 1852. At that time the instrument room of the com- 
pany at Lothbury, where Mr. Comport was located, contained only 
eight double-needle instruments; afterwards the foreign gallery 
was built, and the company became the Electric and International 
Telegraph Co. Mr. Comport’s first removal from Lothbury was to 
the old wooden station at Paddington, where he acted as night 
clerk-in-charge. He was afterwards transferred to Neath, 
Gloucester, and Swindon. Being of a mechanical turn of mind, 


- he -profited by the association with men employed in the engine 


works at the latter town, and ultimately he commenced his career 
in the engineering department of the H. & I.T. Vo. as storekeeper 
at Bristol. He next became clerk of works to the foreman con- 
structing the single wire line from Plymouth to Truro, which was 
completed before the Cornwall Railway was opened (practically in 


the old coaching days, for there were two four-horse mail coaches” 


running daily between these two places). After the opening of the 
Cornwall Railway, Mr. Comport’s desire to improve his prospects 
led him to accept the invitation of the British and Irish Magnetic 
Co. to take up a position of foreman of construction. After the 
completion of the London and Doncaster road line, he took up the 
position of testing inspector at the Threadneedle Street office. In 
1861 the United Kingdom Telegraph Co. invited Mr. Comport to 
take au inspectorship, which he held in various parts of their system 
until the acquisition of the telegraphs by the State. During his 
33 years of service in the Post Office, Mr. Comport has introduced 
many useful appliances, chief amongst which is the tension ratchet 
for measuring the strain in regulating wires—a tool now in general 
use all over the world; also the method of binding-in copper wires 
by covering the wire with a sleeve, and using a copper tape binder. 

Mr. Comport’s services to the State have been recognised by his 
having had the “Imperial Service Order” conferred upon him, 
which he has well deserved. As an old and valuable servant 
and a genial comrade, his presence will be greatly missed in the 
Service. 


Institution of Mining Engineers.—The meeting of 
this Iostitution, which is to be held at Burlington House, W., on 
Thursday, July 2nd, and the two following days, will have a 
number of electrical papers under consideration. Among those 
down for reading on the first day are the following :— 

“* Blectric Coal-cutting,” by Mr. W. E. Walker. 

‘“* Pneumatic and Electric Locomotives in and about Coal Mines,” 
by Mr. A. 8. E. Ackermann. 

“ Blectrical Piant Failures, their Origin and Prevention,” by Mr. 
A. Cormack. 

“The Electrical Driving of Winding Gears,” by Mr. F. Hird. 

“Electric Power Distribution by Continuous Current for 
Mining and General Purposes in North Wales,” by Mr. T. P. 
Osborne Yale. 

The City Road Station of the County of London and Brush Pro- 
vincial Co. will be visited on the Friday afternoon, and on Satur- 
day morning the Chiswick power station of the London United 
Tramway Co., also the National Physical Laboratory, wiil be 


inspected. 
Municipal Trading.—On Monday last the Joint Com- 


mittee of the two Houses of Parliament met in private to arrange 
for further sittings and the taking of evidence in respect of the 
reference ‘to consider and report as to the principles which should 
govern powers given by Bills and provisional orders to municipal 
aud other local authorities for industrial enterprises within or with- 
out the area of their jurisdiction.” The Committee appointed the 
Earl of Crewe as Chairman, and decided to hold its first sitting on 
Monday. 

Royal Society.—Among the papers to be read yester- 
day were :— 

“The Forces Acting on a Charged Electric Condenser moviag 
through Space,” by Prof. Trouton, F.R.S., and H. R, Noble. 

“On the Discharge of Electricity from Hot Platinum,” by Dr. 
H. A. Wilson. Communicated by C, T. R. Wilson, F.R 8. 


Municipal Trading.—In the House of Lords on June 
12th it was agreed that the Lords following be named of the 
Committee to join with a Committee of the House of Commons to 
consider the subject of municipal trading, viz. :—The Harl of Crewe, 
Lord Zouche, Lord Barnard, Lord Brougham and Vaux, Lord Aber- 
dare, Lord Lamington, and Lord Rothschild. 


Industrial Freedom League,—The annual meeting of 
the League will be held at the Westminster Palace Hotel, Victoria 
Street, 8.W., on Wednesday, 24th inst., at 5 p.m., when Lord 
Avebury, P.C., D.O.L,, the president of the League, will be in the 
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American Society of Mechanical Engineers,—On 
June 23rd the convention of this society opens at Saratoga, and 
remains open until] 26th inst. Mr. James M. Dodge is president, 
and the following are amongst the papers to be read :— 

“ Rational Train Resistance Formula,” by J. B. Blood. 

“Turbine Flow Recorder,” by C. M. Allen. 

“Shop Management,” by F. W. Taylor. 

“Steam Turbine from Operating Standpoint,” by F. A. Waldron. 

“Curves of Water Consumption for various Horse-powers of 
several Engines,” by D. 8. Jacobus. 

“Drawing Office Equipment,” by J. McGeorge. 

“ Alternating-current Motors for Variable Speed,” by W. I. 

litcher. 
. “ Positive Governor Drives,” by A. H. Eldredge. 

“Test of a 12-H.P. Gas Engine,” by C. H. Robertson. 

“Internal Combustion Engine using Kerosene as Fuel,” by H. F. 
Halladay and G. O. Hodge. 

“ Gas Engine Testing,” by E. C. Oliver. 

“ Hot Well as Oil Extractor,” by A. H. Eldredge. 


South African Notes.—Our Special Correspondent at 
Johannesburg writes, under date May 25th, 1903 :— 

Cope Town.—A thorough re-organisation of the staff of the elec- 
tricity works is to take place shortly. 

A deputation of the members of the Table Bay Harbour Board 
recently waited on the Treasurer-General (Sir Gordon Sprigg) with 
reference to the electrification of the Sea Point Railway, as pro- 
posed in the Bill of the Cape Town Electric Tramways Co. The 
proceedings were private. ; 

Sea Point and Green Point.—A public meeting of ratepayers is to 
be held to decide whether to recommend the Council to support or 
oppose the Bill for the electrification of the Sea Point Railway. 
Much dissatisfaction has been recently expressed with regard to the 
condition of the municipal trams, and at the last meeting of the 
Council, Councillor Yallop moved that the town engineer be 
instructed to draw up a report on the subject. 

Lourengo Marques.—The construction of the electric tramways 
is being rapidly pushed on with, and it is hoped to have the cars 
running by Christmas. 

Bulawayo.—Mr, A. E. Uttley, until recently engaged at the 
Manchester electricity works, has arrived in Cape Town, and has 
proceeded direct to Bulawayo, having been appointed constructor 
and electrical inspector to the Rhodesian Government. 


Institution of Electrical Engineers (Brrmincuam 
Sxction).—At the annual meeting held on May 27th it was 
- reported that the membership had during the past year increased 
by 47 to 199. The following is the Committee nominated for the 
year 1903—4:— 

Past-Chairmen,—Sir Oliver Lodge, D.8c., F.R.S.; Henry Lea, M.Inst.C.E. 

Chairman.—J. C. Vaudrey, M.Inst.C.E, 

Vice-Chairman —W. BE. Sumpner, D.Sc. 

Members,-F. Brown; A. leman; A. Dickinson; T. Hawkins; R. H. 
Housman; J. H. McLean; W.O, Rooper; C. E. C. Shawfield; A. M. Taylor; 
and R. Threlfall, F.R.S. 

Hon. Secretary.—D, K. Morris. 


Institution of Civil Engineers.—The opening day of 
the Engineering Conference was blessed with fine weather, and 
a large attendance greeted the inaugural address of Mr. John 
Clarke Hawkshaw, M.A, President, which was delivered in the 
meeting room of the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, all the sections attending. The President 
bricfly reviewed the progress. of engineering during the interval 
which has elapsed since the last Congress in 1899, referring to th 
great wo:ks which have been completed, such as the Nile dam, the 
work of the Engineering Standards Committee, the progress of 
engineering education, the training of officers of the Army and 
Navy, the sewerage and transport problems of London, &. A vote 
of thanks to the speaker was proposed by Sir John Wolfe Barry, 
and seconded by Sir William White. The meeting then split up into 
the various sections. Among the matters of greatest interest to the 
electrical engineer was, probably, the paperon “ Wireless Telegraphy,” 
by Mr. E. A. N. Pochin, read at the Guildhall, Westminster, the 
discussion on which should prove of more than ordiaary interest in 
these days of unsubstantiated rumours. There were also papers on 
“ Toternal Combustion Engines for- Driving Dynamos,” introduced 
by Mr. H. A. Humphrey, “ Gauges aud Standards as affecting Shop 
and Manufactory Administration,” by Mr. H. J. Marshall, delivered 
at the Institution of Mechanical Engineers, and the paper on 
“Automatic Signalling,” by Mr. W. J. Cudworth, the discussion on 
which, in view of the great progress in partially and wholly 
electrically operated signalling systems, might have been expected 
to be far more comprehensive than wasactually the cass. 


Personal.—We understand that Mr. Sydney Woodfield, 
of the contract department of the Brush Electrical Eagineering Co, 
Victoria Works, has been appointed by the British Thomsoa- 
Houston Co. as engineer to the London office. Mr. Woodfield was 
formerly oa the B.T.H. staff, and left to take up the position as 
assistant engineer to the Glasgow Corporation tramways. Before 
taking up the work in London he will spend two or three months 
at the Rugby works, 

Mr. Bertram Blount, consequent on the death of his partner, has 
removed to 76—78, York Street, Westminster, where he will con- 
tinue in practice under his own name. 

Mr. Nicholas Murray, principal foreman for Mesars. Macartney, 
Peliiroy & Co., Ltd , who has been engaged in laying the electric 

mlines at Rotherham, has been presented by the staff with a 
Writing case on his departure for Delagoa Bay, where he will super- 
intend the laying of the new tramway track. 

, Mr. I. Harding Jenkins, who is relinquishing the position of chief 
‘mspector at Bristol for the National Telephone Co. in order to take 


up a post at the head offices in London, has been presented by the 
Bristol staff with a travelling bag and pocket wallet, 

Mr. H. Bell, who is relinquishing the managership of the Cardiff 
district, National Telephone Co., for a more important post in the 
metropolis, has been presented by the local staff with a silver tea 
service and a pair of silver entreé dishes. 

Mr. Thomas Tate, one of the Newcastle tramway officials, has been 
appointed traffic superintendent for the Shipley and District Tram- 
ways. He has been connected with the Newcastle system as 
assistant traffic superintendent in its inauguration in 1901. 

Mr. H. H. Vreeland, of the New York street tramways, is to give 
pry before the Royal Commission on London Street Traffic in 

uly. 


The Engineering Standards Committee. — The 
following is a list of the Committees now sitting, together with the 
names of their chairmen :— 


CoMMITTEE. CHAIRMAN. 
Main Committee .. ee oe oe +. James Mansergh, Esq. 
Finance Committee . James Mansergh, Esq. 
Calculation Committee .. is ee eo H, J. Cornish, Esq. 
mittee on Ships’ Sections. . ee oe A. Denny, Esq. 
Sub-Committee on Ships’ Tests .. ‘ A. Denny, Esq. 
Committee on Rails .. Sir J. Wolfe Barry, K.C.B. 
Sub-Committee on Railway Rails d.O, Inglis, Esq. 
Sub-Committee on Tramway Rails .. «+» W. Howard-Smith, Esq. 
Sub-Committee on Tire Profiles a -. James Holden, Esq. 
Committee on Railway Rolling Stock Under- 
Committee on Bridges and Building Construction Sir B. Baker, K.C.B. 
Committee on Locomotives .. ee os .. Sir Douglas Fox. 
Sub-Committee on Component Parts and 
Types. . ee ee F. Wolley-Dod, Esq. 
Sub-Committee on Tires, Axles, and Springs W. Lorimer, Esq. 
Sub-Committee on Steel Plates .. 


<> .. W. Lorimer, 
Sub-Committee on and its Alloys .. William Dean, Esq. 
Committee on Electrical Plant hs ee .. Sir. W. Preece, K.C.B. 
Sub-Committee on Generators, Motors and 
Transformers we «. Col. Crompton, C.B. 


Sub-Committee on Cables oo Se 
Sub-Committee on Temperatures of Insu- 

Sub-Committee on Telegraphs and Tele- 

phones ve John Gavey, Esq. 
Sub-Committee on Electric Railways .. .. A.P. Trotter, Esq. 
Sub-Committee on Electric Tramways 
Sub-Committee on Central Station Rules .. C,. H. Wordingham, Esq. 

Committee on Screw Threads and Limit Gauges H. F. Donaldson, Esq. 

Sub-Committee on Screw Threads .. 


R. Kaye Gray, Esq. 
Dr, Glazebrook. 


Committee on Pipe Flanges .. W. Maw, Esq. 
Committee on Cement .. ee Se os .. W. Matthews, Esq.,C.M.G, 


International Telegraph Conference.—On Saturday 
last the delegates to the International Telegraph Conference 
were invited to a garden party at Coombe House, Kingston 
Hill, by the deputy-chairman and directors of Siemens Bros. 
and Co. After a very pleasant journey by special train to 
Norbiton, the guests were driven in closed conveyances 
to the house, where they were received by Mr. and Mrs. 
Carl Siemens. The weather conditions being adverse, everything 
that kindly thoughtfulness could suggest had been done to make 
those assembled happy, and this was most successfully accom- 
plished by the aid of two or three bands, and two parties 
of vocalists, the one discoursing Neapolitan music, and the other, 
the Jap Singers, giving light lyrics, differing widely in character. 
A charming supper was served in a large marquee in the grounds, a 
covered way extending the whole distance from the house. After- 
wards the guests made their way back to the house, where dancing 
was commenced in the library to the strains of music by a military 
band, thus winding up, in spite of the weather, a most enjoyable 
evening. 

On Mondar, at Windsor, the King received Mr. Austen Chamber- 
lain, M.P. (Postmaster-General), Sir George Murrav (Secretary to 
tive Post Office), Mr. J.C. Lamb, C.B, C.M.G. -(Second Secretary). 
Mr. G. W. Smyth, C.B. (Assistant Secretary), Sir H. C. Fischer 
(formerly Controller of the Central Telegraph Office), and other 
officials and many members of the International Telegraph Con- 
vention. The delegates, about 300 in number, travelled to Windsor 
by special London and South-Western train. The King received 
the delegates in St. George’s Hall, the Queen, Princess Victoria, the 
Prince and Princess of Wales, and the Royal Children being also 
present. The principal delegates were presented to the King. 
Refreshments were served to his Majesty’s guests, the municipal 
band of Rome performing meanwhile. 

The Lord Mayor and the Lady Mayoress gave a State reception 
and conversazione at the Mansion House the same evening to Mr. A. 
Chamberlain, M.P., and the members of the International Tele- 
graph Convention. The guests numbered about 1,200. During the 
evening the string band of his Majesty’s Scots Guards played a 
selection of music in the Egyptian Hall, and a programme of vocal 
music was performed by Mr. Gregory Hast, Miss Alice Lakin, and 
Miss Marie Natelle, with Mr. Herbert Cooke as accompanist. 

On Tuesday evening a reception and dinner were given in honour 
of the delegates by the T. C. and M. Co., at the gutta-percha works 
in Wharf Road. The Times says that the guests were received by 
Sir Robert Herbert, and before dinner they were allowed the 
opportunity of viewing the various operations carried out at the 
works, including the preparation and purification of gutta-percha 
from the raw state and its application as an insulating covering to 
wires and ‘cables. Dinner was served in one of the warehouses, 
which for the occasion had been skilfully transformed into an oak- 
panelled banqueting hall. The toasts, which were given in French, 
the official language of the Telegraph Congress, were few and short, 
including, besides the King and Royal Family, only the delegates 
of the International Telegraph Conference, which was responded 
to by Herr Sydow, of Berlin, M. Bordelongue also speaking. 
Afterwards there was a short concert, in which Signorina Sassoli, 
Mme, Susanne Adams and Herr Kubelik took part. 
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The Disposal of Refase in Smaller Towns,—This 
question having reached an acute stage in many communities, a 
report presented to the Stirling Town Council on Monday night by 
Mr. Goudie, master of works, giving the relative costs of different 
methods of refuse disposal, is interesting. The probable cost of a 
refuse destructor of two cells, with boiler and settings, flues, damper, 
&c., and centrifugal dust-catcher, he estimates at £2,126, with an 
additional £1,277 for chimney, buildings, &c. The average yearly 
cost of destroying the refuse he estimates at £686 12s. 8d., including 
£238 4s. 2d. asinterest and sinking fund at 7 per cent. The return 
for clinker and value of steam generated would be £173 1338, 
bringing down the yearly cost to £512 19s.8d. By the present 
system of carting the refuse the cost is £352 2s. 6d., while to the 
new depét it would be £402 2s. 6d. The cheapest system would be 
that of motor traction, which he estimates could be done for 
£288 9s. 6d. per annum. The capital outlay for two motor tip- 
wagons would be £1,400, and allowing for depreciation, interest, 
wages, fuel, &c., the annual expenditure would amouat to £640 12s. 
The wagons would only be required for five hours each day, and by 
hiring them to other trusts for the remainder of the day an income 
of £352 2s.'6d. would be secured, reducing the cost of motor traction 
to the sum named. 


Conversazione at the Institution of Civil Engineers. 
—On Wednesday evening last a conversazione was held at the 
headquarters of the Institution, the guests being received by the 
President, Mr. J. C. Hawkshaw, and Miss Hawkshaw. The whole 
of the rooms were thrown o and were tastefully decorated; the 
string band of the Royal Artillery, conducted by Cav. L. Zavertal, 
M.V.O., performed a lengthy programme, and a chorus led by Mr. 
Robert Hilton gave a selection of glees, madrigals and part songs. 
A large collection of paintings and other works of art, including 
pieces of plate presented to members of the Institution in con- 
nection with the completion of public works, was on view, and a 
variety of engineering models and scientific apparatus was shown. 
Amongst the last category we may mention an interesting exhibit 
of electric welding apparatus shown in operation by Mr. R. J. 
Wallis-Jones, the chief feature of which was an automatic welder 
for joining small wires, hoops, &c.; an enclosed liquid starting 
switch, by Mr. L. J. Hunt; Mr. A. W. Beuttell’s “ Linolite” 
system of electrical illumination, by Mr. A. S. E. Ackermann ; 
measuring instruments, by Messrs. C. W. and Ll. B. Atkinson; 
measuring instruments and a rotary synchroniser (in action) by Mr. 
Kenelm Edgcumbe ; a collection of telegraphic apparatus by Mr. 
John Gavey, shown in action ; cable signalling apparatus, in opera- 
tion, a scale model of the bed of the Atlantic Ocean, showing the cables, 
and a model of the cable-ship Restorer, by the Eastern Telegraph Co. ; 
an interesting machine for calculating the sizes of electric cables for 
given conditions, by Mr. Harold Hastings; electrically-worked 
points, reverser and selector, by Mr. J. C. Sykes; limit gauges, &c., 
by Mr. 8. E, Thornton; model of a new gas producer, by Mr. J. E. 
Dowson ; and a large number of models and specimens of -great 
interest. The conversazione was well attended, and was in every 
respect a great success. 


Edmundson’s Electricity Corporation, Ltd. — A 
dinner of the resident engineers and staff took place on Wednesday 
evening in the Throne Room of the Holborn Restaurant, the com- 
pany, with guests, numbering nearly 100. The musical pro- 

e, under the direction of Mr. Herbert Schartau, was inter- 
spersed with a few well-selected toasts, the usual loyal ones, of 
course, taking precedence. 

The Chairman, Mr. F. E. Gripper, proposed the toast of “The 
Resident Engineers and Staff,” and in so doing alluded to the fact 
that the staff was outgrowing its clothes, the numbers increasing to 
such an extent that the difficulty was to properly find room for it. 
As regards the resident engineers, it was considered by some 
risky to have all of them away from their respective stations at the 
same time, but some risks, he added, had frequently to be taken, 
and he attributed the success of the company largely to the fact that 
the company had taken the greatest pains to select for their 
resident engineers gentlemen who were not only good engineers 
but were also business men. Mr. Gamlen responded, and 
remarked that the success Mr. Gripper allv ‘ed to could not have 
been achieved had they not always been we,. supported from head- 
quarters. Mr. J.C. Wigham also generously complimented the 


managing director. 

The toast of “The Visitors” was proposed by Mr. Hopkins, and 
briefly responded to by Messrs. T. O. Callender and A. A. Campbell 
Swinton. 


“The Directors” was then by Mr. H. R. Beeton, who, 
in extolling the work done by them, said that the company had 
succeeded in its operations in conferring a pudlic benefit, coupled at 
the same time with advantage to the shareholders. He then gave 
high praise to the energy and capability of Mr: Gripper. Mr. W. BR. 
Davis, one of the directors, in replying, said that, in the early days, 
the company had dwme good work in proving that th : lighting of 
the smalier towns was not only possible, but profitable. It had, with 
its first-class experts, been ab'e to demonstrate this to the benefit of 
the inhabitants of such towns. He then thanked the resident 
engineers for the success of the company. 

Mr. Schartau was ably assisted in the musical entertainment by 
Miss Edith Serpell, Miss Lilian Harvey and Mr. Arthur 
Mr. Valentine Hill told some very funny stories, and Mr. Sydney 
Gandy eatertained the company by a feat of memory and a ventri- 
loquial interlude. 


Business Announcement.— Messrs. J. G. Childs & Co., 
14d, electrical engineers, of Farringdon Road, are new 
offices and works at Hawthorn Road, Willesden Green, N.W., on 
June 23rd, and all communications should be addressed there. 


THE ELECTRICAL REVIEW. 


Appointments Vacant.— West Ham Council is requiring 
& superintendent for its electric tramway system at £300 (rising to 
£400); permanent way foreman for Stockton-on-Tees; two pupils 
are wanted for the Southwark electricity works; assistant elec- 
trical engineer to Melbourne Corporation, £300 (rising to £450); 
clerk of works for Newcastle-under-Lyme, £150. See “ Official 
Notices ’’ to-day. 


Central Station Employés Please Note.—The time 
for annual excursions and beanfeast parties is at hand, and it seems 
to us to be an opportune moment for asking whether it is quite the 
thing for municipal electricity departments to saddle manufacturers 
or traders who are on their lists of contractors with the cost of 
these annual events? We know that it is an all too common 
practice for the staffs of private trading firms to seek subscriptions 
for such purposes, but we should be sorry to think it likely that 
municipal supply works generally were going to do the same sort of 
thing. Profits are cut down quite closely enough without their 
being lessened by a further nibbling, and apart from that, it is any- 
thing but dignified for a municipal department to be sending out 
requests for assisting the men to have a day’s jollification. The 
worst feature of the whole business is that letters are sent out 
on the official notepaper of the department, and to firms who, being 
anxious to secure future business, feel practically under compulsion 
to respond. : 

There is another aspect of municipal electrical employment about 
which we also hold somewhat strong views—viz., the continual 
tax that is made upon station employés whenever a member of the 
staff takes it into his head to make a shift. Too many central 
station men are continuously on the move, and it seems to be pretty 
well the rule now for a more or less expensive presentation to be 
made, however short may have been the residence among them of 
the departing official. We believe that scores of central station 
men feel the hardship of this rule, and in some cases we ‘have heard 
of chiefs who have endeavoured to puta stop to it. Where an 
engineer or assistant has been long connected with a works the 
circumstances are different. Far be it from us to undervalue the 
importance of promoting good fellowship among those engaged in 
central station work, but when carried to excess it may cause a 
genuine grievance. To the man who, not being of the restless dis- 
position which characterises so many of his confréres, remains 
for a reasonable term of years with one station and sees many 
coming and going, the burden is a particularly unfair one. 


THE CENTRAL STATION ENGINEER. 


Tue Darban Corporation Electricity Department held its first 
annual dinner on May 22nd, under the presidency, of Mr. J. Ropzrts, 
the electrical engineer, the vice-chair being occupied by Mr. J. 
FLETCHER, the borough engineer. The secretarial duties were dis- 
charged by Mr. E. Poole, the second assistant at the works. The 
health of the Department was proposed by the Mayor, and he 
made some general remarks respecting the growth of the electricity 
supply business during the past five or six years. Last year the 
number of consumers was 1,115, and now it is 1,772 with 75,000 
8c.P. lamps. Mr. A. G. Tayzor, the chief assistant engineer, pro- 
posed the health of Mr. Hmnwoop, the chairman of the Electrical 
Committee, and that gentleman referred in flattering terms to the 
services of Messrs. Roberts and Fletcher. 

Mr. 8, R. Wuxpzx, of Manchester, has been appointed assistant 
superintendent at Sunderland. 

The staff of the |Kingston-on-Thames electric light works have 
presented a silver-gilt sugar basin and sifter in case to Mr. Percy 
C. Sumpson, chief assistant, on his marriage. 

The Dorchester T.C. has considered the appl]’cations sent in for 
the post of borough electrical engineer. Ther, were 40 applicants, 


' and Mr. W. J. U. Sowrmr, the chief assistant electrical engineer to 


the Coventry Corporation, has been appointed at a minimum salary 
of £120 per annum, to become merged in a commission salary, 
which will be at the rate of £1 per 1,000 units for lighting, and 103. 
per 1,000 units for power. It was stated that the idea of the 
committee in making such terms was to take the engineer into 
partnership with the Corporation. 

For personal reasons, and owing to circumstances that have 
occurred since his appointment, Mr. K. F. CampsBEecy, borough engi- 
neer at Huddersfield, has decided not to accept a similar post 
conferred upon him at Belfast. Mr. Campbell was appointed to the 
office by 34 votes to 10 given for Mr. “urrus, city surveyor, Cork. 
The Belfast appointment is worth £8uC perannum, and emoluments, 
and Mr, Campbell’s present salary is £700. The Hadderstelt 
electric tramways system was planned by Mr. Campbell and carried 
out under his superintendence. 

Mr. J. M. Maraezrrs has d the post of second engineer-in- 
charge of the King’s Lynn electric light station. 

Salford bas appointed Mr. Joun as assistant 
electrical engineer at £250 per annum ,increasing by annual incre- 
ments to £400, 

Lowestoft T.C. has decided to pay Mr. G. A. Brucs, resideat 
electrical engineer, an additional salary of £150 per annum 4 


_ general manager of the electric tramways. 


Dudley T.C. has been recommended by the Committee to increase 
the salary of the chief electrical engineer, Mr, Witson, to £480 per 
annum, 
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Sheffield T.C. has increased the salary of Mr. A. H. Lows, 
mechanical superintendent at the Kelham power station, from £180 
to £200 per annum, as from June Ist. The E.L. Committee has 
given notice of its intention to increase the salary of Mr. 8S. E. 
FeppEn, general manager and engineer of the E.L. works from 
£700 to £800 per anrum. 

Mr. G. W. Mayng, of Bath, has been appointed assistant engineer 
under the Lewes and District Electric Supply Co., Ltd., in the place 
of Mr. J. M Capsticg, who has been appointed: assistant engineer 
at Gateshead-on-Tyne. 

On the 1st inst. an interesting ceremony took place at the electri- 
city works, Croydon, when Mr. A, P. MacAtistspr, the assistant mains 
superintendent, was the recipient of a handsome present in the shape 
of a brass standard lamp and a small brass spirit kettle and stand, 
on the occasion of his departure to take up the duties of mains 
superintendent to the Battersea Borough Council. The testimonial 
was presented by Mr. J. Gray Scorr. 


NEW COMPANIES REGISTERED. 


Electric Turbine Gas Retort Charging and Discharging 
Co., Ltd. (77,640),—This company was registered on June 9th, with a capital of 
£10,000 in £1 shares, to adopt agreements (1) with La Compagnie Parisi 
D’Eclairage et de Chauffage par le Gaz, and (2) with the Whessoe Foundry Co., 
Ltd., to acquire any patents, inventions, licenses, concessions or grants relating 
to the working, charging or discharging of gas or other retorts, or to the quench- 
ing or cooling of coke, or otherwise connected with gas making, to turn the 
same to account, to manufacture and deal in machines and apparatus, kc. The 
first subscribers (each with one share) are :—C. A. Saaith, 94, Fairfield Street, 
Darlington, engineer’s clerk; T. Hildreth, 14, Elmfield Terrace, Darlington, 
engineer’s clerk; A. E. Hodgson, 9, Lawrence Street, Darlington, engineer’s 
clerk; V. B. Hicks, 4, Harris Street, Darlington, engineer’s clerk; A. H. 
Collett, 1, Wesley Place, Darlington, draughtsman; J. M. Lawrie, 16, Pierre- 
mont Crescent, Darlington, draughtsman; A. Harland, 14, Henry Street, 
Darlington, draughtsman; J. Whittaker, 8, South Arden Street, Darlington, 
draughtsman ; and R. L. Chambers, 3, Dixon Terrace, Darlington, draughtsman, 
No initial public issue. The number of directors is not to be less than four nor 
more than six; the first are F. D. Marshall, J. Ingleby, A. Stanley, E. Ledoux, 
H.S. Smith-Rewse and T, Coates. In the case of F. D. Marshall or any of his 
successors vacating office, the vacancy may be filled by him or his legal 
personal representative. In the case of J. Ingleby, A. Stanley or E, Ledoux, or 
any of their successors vacating office, the Simon Carves Bye-Product Coke 
Oven Construction and Working Co., Ltd., may fill the vacancy, and in the 
case of H.S. Smith-Rewse or T, Coates or their successors vacating office, the 
vacancy may be filled by the Whessoe Foundry Co., Ltd. 


Phenix Dynamo Manufacturing Co., Ltd. (77,660).—This 
company was registered on June 10th, with a capital of £60,000 in £1 shares, 
to acquire the business of electrical — and contractors, carried on as 
the ‘* Phenix Dynamo Manufacturing .”’ at Thornbury Works, Bradford, 
and certain patent rights or benefits in existing inventions in relatioa to elec- 
trical dynamos, motors and other machines or apparatus, to adopt an agree- 
ment with C, Crawshaw, and to on the said business and that of 
mechanical, hydraulic, gas, mining and general engineers, electricians, 
producers, storers, distributors and esuotioss of electricity, gas, steam, water 
or other force, for the purposes of light, heat, sound, motive power or otherwise, 
manufacturers of, and dealers in, instruments, apparatus and things capable of 
being used in connection with the generation, accumulation, distribution or 
employment of electricity or other force, cycle, carriage and motor manu- 
facturers, iron, aluminium and steel founders, cable makers, india-rubber and 
gutta-percha manufacturers, &c. The first subscribers (each with one share) 
are:—Al. A. Jones, 820, Scarr Hill, Bradford, electrical engineer ; F. Fozard, 
Chancery Lane, Ossett, secretary ; W. J. Axworthy, 10, Belle Vue, Bradford, 
electrical engineer ; F. T. Hewitt, 32, Reginald Terrace, Bradford, clerk ; J. F. 
Heaton, 42, Fernbank Road, Bradford, secretary; F. A. Reed, Woodhouse Hill, 
Huddersfield, solicitor ; and F. C. Watkinson, 27, Greenhead Road, Hudders- 
field, solicitor. No initial public issue. The number of directors is not to be 
less than two nor more than five; the first are C. B. Crawshaw (permanent— 
special qualification, £1,000), and-H. A. Jones; ordinary qualification, £500 ; 
remuneration, £150 per annum for the chairman, and £75 each for the others. 


Engineering Contract Corporation, Ltd. (77,657).—This com- 
pwy was registered on June 10th, with a capital of £3,000 in £1 shares, to 
carry on the business of ironfounders, electrical and mechanical engineers, 
electricians, suppliers of electricity for light, heat, motive power and otherwise, 
manufacturers of agricultural and other implements and machinery, tool 
makers, brassfounders, iron and steel converters, boiler makers, &c, The first 
subscribers (each with one share) are:—J. L. Smith, 14-15, Coleman Street, 
E.C., gentleman ; B. T. Drayner, 90, Grove Park, Camberwell, 8.E., gentleman : 
W. N. Cheeseman, 18, New Clive Road, Dulwich, leather manufacturer; 
H, G, L. G. Jackson, 91, Grove Park, Camberwell, S.E., gentleman; W. H. 
Kearsey, 21, Monckton Street, Kennington, 8.E., clerk; C. D. Morris, Niton, 
Holmdene Avenue, Herne Hill, clerk ; and C. Blomfield, Aviemore, Greenford 
Road, Sutton, Surrey, clerk. No initial public issue. The number of directors 
is not to be less than two nor more than five; the first are not named; quali- 
fication, 100 ordinary shares; remunefation (except managing director) 
not ~ 95 Plea £150 per annum, divisible. Registered office, 36, Lombard 


ELECTRICITY SUPPLY ACCOUNTS. 


Tue annual report of this department for the 
Hull Municipal year ending March 31st, 1903, must have given 
Electric considerable satisfaction to those concerned, a 
Supply. considerable net profit having replaced the 
deficit of the previous year. The most impor- 
tant feature is the large decrease in works costs, which has been 
contributed to by (1) the shutting down of the Dagger Lane 
generating station, now used as a transformer sub-station ; and (2) the 
improved load factor, directly traceable to the motive power supply 
demanded by Messrs. Earle’s shipbuilding and engineering works, 
which has been electrically equipped throughout. It is to be hoped 
that the latter feature and its beneficial results, amply verified in 
other quarters, may have some effect in inducing other supply 
authorities to cater specially for large power loads, as distinct from 
isolated motors, which appear to be the limit jof their enterprise 
atthe present time. Mr. Bellis the acting electrical engineer. 


StaTEMENT. 

For year ending March 8lst— 1902, 1908, Ine. 
Total capital expended jee +o» £206,246 £252,546 £46,300 
Number of units sold ae ++. 1,490,099 2,385,577 895,478 
Equivalent number of 8-c.P, lamps 130,550 192,453 61,903 
Maximum load in kilowatts leo 2,044 2,735 2,691 
Number of public lamps... 12 12 
Number and horse-power of motors... 145 234 

=633H P. =1,959H.P. 
Gross revenue £24,512 £32,270 £7,758 

» expenditure ... £14,686 £16,461 £1,775 
» profit ... £9,826 £15,809 £5,983 

Average price obtained per unitsold  3°80d. 314d. — 66d. 


Of the 2,385,577 units sold, private lighting consumers took 
1,520,294, as compared with 1,314,260 units in 1901—2 ;,;motors 
took 778,883 units, as compared with 152,739 in 1901—2 ; public 
lighting, 26,400, as against 23,100 in 1901—2. The charges are: 
Private lighting on the maximum demand system, 5d. per unit 
for the first hour, and 2d. after, or an alternative flat rate of 44d. 
per unit; motors 2d. to 1d. per unit; public arc lamps, £22 each pex 
annum, 

REVENUE StTaTEMENT, 
1902, 1903, 
Grose. Perunit. Gross, Per unit. Ino, 
By sale of energy for y 

private lighting, mo- 

tors, and public lamps £23,563 3°80d. £31,160 3°14d. —‘66d. 
Meter rents, &c. 934 1,100 ‘lld. —~04d. 
Sundries oe 15 ‘00d. 10 ‘00d. 00d. 


Gross revenue ... £24,512 3°95d. £32,270 3°25d. —-70d. 


The working expenses show decreases all round—the most notable 
items being coal, wages, and taxes—the wages item being id. per 
unit less, and partly due to the closing of the Dagger Lane gene- 
rating station. The costs are nearly ?d. per unit less in the total 
than in the previous year. 


For the year ending March 3ist— 1902, 1903, 
Gross. Perunit, Gross. Per unit. Ino, 
Coal oe Bid. £6,995 69d. — ‘15d. 
Oil, waste, water, and engine room 
stores . és “07d. 668* ‘07d. “00d. 
Salaries and wages incurred in 


generation and distribution, &c. 8,292 “58d. 2,880 °29d. — ‘24d. 


Repairs and maintenance of build- 
ings, engines, boilers, dynamos, 
and distributing plant “Bld. 2332 ‘23d. 


Works and distribution costs £10,918 1°75d. £12,725 1°28d. — °47d. 
Rents, rates and taxes ta, 294. 1,760 ‘184. — ‘lid. 
Management expenses, salaries of 

engineer, secretary and clerical 


staff, &c. 1,896 1,821 13d. — 
Gencral establishment charges, > 

stationery, printing, law and in- 

surance and bad debts’... oo 655 ‘06d. — 02d. 


£16,461 165d. — 


Total costs.. £14,686 


* Includes £216 cost of energy supplied by Tramways Sub-Committee. 


With a substantial balance of £15,809 on the year, financial 
charges absorbed £13,161, and an instalment of £1,123 was written 
off meters, leaving a sum of £1,525 to be transferred to the reserve 
fund. This is a great advance on the previous year’s results, and 
with the improved prospects of the undertaking in regard to supply 


it should become a permanent one. 
Prorit 
1902, 1903, 
Toterest on loans £6,501 £7,284 
Sinking fund 5,030 5,877 


Meters instalment written cf... ... 1,028 1,123 
Transferred to reserve fund... 1,625 


£9,826 £15,809 


CITY NOTES. 


Cuance ix THE Bank Rats.—The Bank rate was reduced 
yesterday from 34 per cent. to 3 per cent. 


West African Telegraph Co. 


Tuer directors’ report for the year ended December 3ist, 1902, 
which was presented to the meeting held yesterday at Blectra 
House, E.C., says that the revenue for the year amounted to 
£70,399 5s. 5d., against which £19,991 13s. 8d. is charged for 
ordinary expenses, £8,683 153, 4d. for expenditure relating to 
repairs of cables, &c. After providing £454 13s. 5d. for income- 
£311 16s, brought from the year, a avail- 
able balance of £41,580 19s. (From this balance there has been 
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deducted £4,648 6s. 8d. for final payment of interest on debentures 
to August 31st, 1902, and £11,077 10s. 5d. for part of expenses in 
connecticn with alterations and diversions of cables, &c., to French 
possessions, leaving a balance of £25,8€0 1s. 11d., out of which the 
directors propose to place £20,000 to the general reserve fund. The 

i recommerded the payment of a dividend of 2 per cent. 
free of income-tax for the year ended December Sist, 1902, and 
to carry forward the balance of £1,238 5s. 11d. to next account. 


Rand Central Electric Works. 


THE report for 1902, to be presented at the meeting on 25th inst., 
states that the prosperity of the company has been adversely 
affected owing to the mines, which are its principal customers, 
having been unable to resume operations to their full capacity. As 
soon as the labour difficulty has been overcome, and the mines are 
in full working order, the company’s cutput of power will be in- 
creased. The accounts show a gross profit of £14,188, and, after 
deducting the amount of £11,950 set aside for depreciation, there 
remains a net profit of £2,238, which reduces the debit balance of 
£25,231 brought forward on December 3ist, 1901, to £22,993. The 
total power distributed during the year was 7,123,720 xw.-hours. 
The total revenue from all sources was £52,964, as against £8,529 
for about three months of 1901, and the working expenses, inclading 
depreciation, to £50,725, as compared with £26,809 for the pre- 
ceding year. The receipt: derived from the supply of power aggre- 
gated £42,469, as against a revenue of £7,859 trom the same source 
duriog 1901. 


~ India-Rubber, Gutta-Percha and Telegraph Works 


Co., Lid. 


Tux half-yearly meeting was held at 106, Cannon Street, E.C., on 
y morning. 

The CHatgmMan said that whilst the board had no reason to 
anticipate thatthe present year would show much difference from 
last year when they were called together in December next for the 
financial year to September 30th, at the*same time they noted a 
want of activity in certain lines of their manufactures which they 
would g’adly see removed. In certain directions the business was 
increasing, while in others a falling off was to be remarked ; per- 
haps the remaining months of the financial year might show an 
improvement in this latter. What they principally desired was, 
that their average should prove satisfactory. Since the last general 
meeting the cable steamer Si/rertown had completed the laying of 
the Honolula—San Francisco cable, and everything went off in the 


. usual satisfactory manner. They were so well equipped for this 


class of work, that their only regret was that they had not greater 
opportunity of showing their efficiency. Though there was nothing 
definite in prospect for this year, yet the board and  fficers, ever on 
the alert, hoped that within a reasonable time some submarine work 
might fall totheir share. They had no reason to believe that the 
recent developments in telegraphy would in any way injuriously 
affect the submarine branch of their business, The chairman moved 
that an interim dividcnd of 24 per cent., or 5s per share, be declared 
on Juce 18th. 
Mr Scort seconded the resolution, and it was carried. 


Colombe Electric Tramways and Lighting Co, 


Tae first annual meeting of this company was held on Tue:day at 
St. Benet Place, E.C. Mr. Henry Brooks presided, and moved the 
adoption of the report and the declaration of a dividend of 1 per 
cent. He pointed out that the profit shown was for only 10 months 
of the year. Some of the itens in the balance-sheet were cense- 
quent upon the fact that he report dealt with the first year of the 
company’s existence. The auditors in their report stated their 
opinion that provision should have been made for renewal and 
depreciation of the works and yJant. - The board considered that 
by proposing to trantfer £4,600 to a “general rererve and renewal 
fand” they were going very much further than the auditors them- 
selves suggested, especially when if was borne in mind that, to far, 
practically all renewals had been provided for out of current 
revenue. During the period under review the tramway traffic had 
been steadily maintained without any very material check. The 
woiking had been effective and economica!. The electric lighting 
system had steadily increased, and the business was still steadily 


progressing. 
‘the resolution was carried. 


Steck Exehange Notices.—Appiications have been 
made to the Committee to appoint a special settling day in General 
International Wireless Telegraph and Telephone Cc., Ltd.—507 
shares of £1 each, fully paid, Nos. 1 to 7 and 12,008 to 120,507; 
and 120,00 vendors’ shares of £1 each, fully paid, Nos. 8 to 120,007. 
Alo to allow the following secarilies to be quoted in the Official 
Lst:—Charing Cross and Stranl Electricity Supply Corporation, 
1td.—Farther issue of £49,712 4 per cent. debenture stock (redeem- 
ubic). The Committee has ordered the undermentioned secu- 
ritu s to be quoted in the Offic'al List :—Barcelona Tramways Co., 
Ltd.— Farther issue of £51,900 44 per cent. redeemable debenture 
stock; British Electric Traction Co,., Ltd.—Further issue of £400,000 
5 per cent. perpetual debenture stock; Calcutta Electric Supply 
Corporation, Ltd.—Further issue of 20,000 shares of £5 each, fully 
paid, Noz. 40 001 te 60,000. 


STOCKS AND SHARES. 


Wednesday Evening, 

ConFIDENcE in the markets of the Stock Exchange is still far from 
being restored, and, as suggested last week, it may be weeks before 
the suspicion aroused -by the recent débacle in speculative descrip. 
tions becomes lulled. Nor can it be said that the public have much 
encouragement thrown out to them by the present trend of events, 
So much was predicted in regard to a revival of business when the 
Transvaal Loan should have been issued, that the present state of 
affairs is keenly disappointing, and the only reredy which good 
authorities think would brirg trade back to normal channels is a com- 
plete cessation of all new issues for at least one year. 

Electricity undertakings, however, had very little difficulty in 
placing fresh securities at advantageous prices. ‘The cry for gilt- 
edged stocks in the supply section is still a: shrill as ever, and it is, 
perhaps, a litile surprising that the latest Metropolitan Preference 
shares have not been taken up with greater avidity. The market 
premium has dwindled to abcut 6d. a share, and everyone seems 
anxious to sell his “rights.” In the House the idea is that the fact 
of the shares not beir g preferential as to capital, constitutes a draw- 
back to the attraction of the issue as an investment. 

The little Oxford Electric Co. is offering more shares at par, 
and there can be no doubt that these will be promptly taken up. 
Oxford old shares are quiet at 53, and tte Debenture Stock stands 
at 100. Other provincial varieties are little altered since we last 
mentioned them. Bournemouth and Poole Ordinary and Prefererce 
command 13 and 104 respectively, and the Bromley 44 per cent, 
Debenture stock can be negotiated tetween 101 and 104. Hove 
shares stick steadily at 84, and are considered one cf the beat in this 
list. 

As regards the other Supply descriptions, Metropolitan Ordinary 
and Edmundson’s Ordinary are both ex rights to the new issues, but 
no change has occurred in the quotations. In fact, the solitary 
alteration amongst tkese shares is in City of Lordon Ordinary, 
which are down ?, losing their rece.t improvement, while the 
D.benture stock isdowna point. Three other insignificant falls in 
the Debenture stocks are due in each case to the marking of the 
quotation ex dividend on the last’ Stock Exchange account day, 
June 11th. 

Fresh declines in National Telephone stocks have lowered the 
price of the Deferred to 81}, which is 3 points cheaper than last 
week, The Preferred holds its ground, but the Third Preference 
shares shed a small fraction. The drop in the Deferred already 
extends to 74 per cent. during the fortnight, and the general fall 
throughout other markets of the House is the reason given by the 
dealers, this of course to be taken in copjunction with fears as to 
what Parliament may do in connection with the licence. The 4 per 
cent. Debenture stock, after falling a point, recovered to 104. 

Rising tendencies in the American railway market re-assured the 
bulis of Anglo-Telegraph Preferred stock, as to the firmness of 
which attention has recently been directed when the price stood at 
alower level. The advance of 1 per cent. goes against a similar 
decline in the price of the Ordinary stock, for which a very limited 
maiket exists. The Deferred shows no changer, and Submarine 
Cables Trust certificates are two points better, business being 
marked in these the other day at 108. West African Telegraph 
shares have risen £1. Reuter’s easily recovered their dividend 
deduction of 4s. ashare. None of the Eastern division have moved 
except Eastern Ordinary and Preference, both of which are up 1, 
bat West African and Panama changed hands on Tuesday at 3, and 
the quotation is lowered 2s. 6d., the First Preference falling also. 
A scller of these had some trouble in finding a buyer even at 6. 

Preliminary particulars of an issue by the well-known firm of 
Bruce Peebles & Co. have recently been circulating, and perhaps 
the final document will be out before this notice is. The miscel- 
laneous section continucs idle, and a fall of 10s. in Callender’s is 
represented by the dividend taken off the price. British 
Aluminium “Debenture has gained a point, and British Westing- 
house Preference shares are 53. The company is about to supply 
the famous De Beers diamond mines with a dozen ‘mining loco- 
motives electrically worked, to supply the place of the mules at 
present used for haulage. Traction descriptions call for little 
comment; the British Elec’ric Traction report should be out next 
week. Central London Preferred is a point easier, and City 
Ordinary has lost a similar sum, thanks to the poor traffice. In the 
case of the Twopenny Tube the fl ods in West London should have 
proved a splendid advertisement for the company, the District 
station at Hammersmith bsing submerged to an extent that 
seriously interfered with the traffic fora time. District Ordinary 
stock is 37}, but Metropolitan at 90 has recovered its la:t week's 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Business done 
Present NAME. = Guotations notations 
Issue, er ti ‘three years, ‘une 10th, une 17th. June 17th, 
1900. | 1901, | 1902. Highest|/Lowest 
119,700 | Do. % Debs., Nos, 1 to 1 70 — 80 70 — 80 
788,840 | Anglo-American Telegraph | Stock | 8% 61s. 47 — 60 46 — 49 47 
8,105,580 | Do. do. 6 % Prot 6 6% 89 — 91 90-— 92 91 90 
8,105,580 | Do. do. Deferred. .. | Stock | 5s. fis. 1 8 — 8 — ah 
44,000 | Chili Telephone, Nos.1t0 44,000 .. .. |. | 6 
18,333,300 Commercial Cable | $100 8 8% | 155 —165 155 —165 
Direc panish ‘elegra) oe ee ee oe oe oe ee 24— ee oe 
60,7101 | Direct United States Cable 90 | | 9 — 10 9— 10 
92,8001 | Direct West India Cable, » Reg, De Deb., within Noa. 1 to 1,200, Red. | 100 99 —102 99 —102 
4,000,000 | Eastern Telegraph, O: Pe eS -. | Stock | 7% 1% aie 118 —123 119 —124 122 11 
800,000 Eastern & South Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 99 —102 99 —102 
900,000 Sub.) 1 to 8,000 | 99 —108 101-1046. % | :: 
160,000 | Great Northern Telegrap 10 | 15% | 124% 22— 23 24 225 
17,000 | Indo-European Tel is .. | 95 «| 10 10 1 36 — 40 86 — 40 37 
15,000 De. 6% Cum, 2nd Pref. 10 | 6 6 6 12 — 18 12 — 18 1 
250,000 | Do. do. Non-cum. 8rd. Pref,,1t0 250,000 .. 6 5 5 53 5— 5 
2,000,0002 | Do. do. 83% Deb. Stock Red. .. ..  «. | Stock | 84 84 98 98 —100 98 
600,000 | Do. 4 b. Stock Red. 4 4 108 —105 108 —105 104 
171,504 | Oriental Telephone tn Elec. Nos. 1 to 171,504, fully paid 1 6 6 6 1 $-_ 1 
100,0001 | Pacific and Buropean 1 to 1,000 | 100 ee se 97 —100 97 —100 
11,839 | Reuter’s 8 | 56% | 5% .. 
8,308 | Submarine Cables Trust. | Corte 101 —109 104 —112 1064 
58,006 | United River Plate Telephone % | 71% es 6 6 A 
40,000 Do. do. 5 Gum. Bret., Nos. 1 to 40,000 
179,947 Do. do. 105 —108 105 —108 
15,609 | West African Telegra\ | 2% 4— 5 
80,008 Went Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 24 0- Oo— 
150,0002 Do. Debs, 1to.1,500 guar. by Braz. Sub. Tel. | 100 92 — 92 — 97 
267,980 Wester Telegraph, ‘os. 1 to 207,980 10 7% | 11 — 12 ll — 12 114 
75,0001 Do Debs. 2nd series, 1906 :. ..| 100 | 101 —104 101 —104 
000 Do. do. Deb. Stock Red... .. «.| 100 9% — 99 96 — 99 
84,568 Do. do. do. 6% Cum. Ist Pref. 10 6— 
4,669 do. do. 6% Cum.2nd Pref. .. ..| 10 8— 4 
80,0002 do, do, Debs., Nos.1t01,800 ..| 100 | 99 99 —102 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminium 7 % Cum. Pref. . 10 B8— 4 8— 4 Mee 
800,000! | Do. do. 6 Ist Mort, Deb, Stock Red. 13 — 18 + 
600,0007 ual Debenture Stock .. ..| Stock | .. 122 —195 122 —125 14 
rowe' «eo ee ee ee ee oe 
0. tock oe ee tock ee ee ee as ee 
85,000 Construction : 5 15% | 2% | 15% 12 — 18 xa 12 | 12 
90,0001 Ist Mort. Deb, Stock Red. | Stock. |<. 108 —112 
1,860,014 Cente! London Railway, Ord | Stock | -.. | 4 4 105 —108 105 —108 108 | 1063 
494, Do. 4% Pref, Stock.. .. .. «+ | Stock 4 4 108 —106 102 —105. 1043 
494,998 Do, Def. 4 4 108 —lil 108 —111 - 
1,880,000 | City and South London Railway ..  .. «+ | Stook a —B 70 — 72 72 703 
85,000 Ban hy 8 8 2— 2— = ae 
400,0002 { Debs. 1 to 900 ot £100, and 102 —106 102 —106 
99,261 | Edison & Swan United Elec. Light, “A” shares, £3 1 to 99 5 Nil ae o~— : 2 
17,189 Do. do. Light, shares Ni | of if B; . 
84,0287 Do. do. 4 % Deb, 8 k Red. 100 sis 73 — 77 3°— 
100,0001 Do. do. 5% 2nd Prov. Gers. all 100 15 — 80 15 — 80 
31,390 Cum. Pref., 1 to 81,890 ov 2 8 8 
82,5001 Perp. 1st Mort. | Stock | 100 —108 100 —103 wig 
25,000 Electric ax ), Cum. Pref. 10 5% | 5% 93— 10} 93— 10} 
200,000 | Do. Mort: Deb. Book} 99° —102 99 —102 
85,000 Henloy'e (W. ‘telegraph rks, 20 20% | 20% 16 - 16 is 
4% 1st Mort, Deb. | 100 100 —108 100 —108 
87,350 | Telegra) 12 | 1%]% | 20% | 20% 38 — 36 83 — 344 
150,0002 bo. 4% Deb. Bds., Nos. i to.1,600 Red, 1908 100 | 10L —104 101 —104 
540,000 Waterloc & City Reilway, Ord. Btock | 100 | OH | BH | 99 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


q From Manchester Share List. 


LATEST _PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
903) 


Bank rate of discount 34 per cent. (May 21st, 1 


Consolidated Tele: 


; Construction and Maintenance, 1/- —2/-, | 


Wiring, 14/- —16/-. 
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SHARE LIST OF ELECTRICAL -COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Presen Stock Closing Closing Business done 
NAME, or for the notations jotations | week ended 
Share, years. une 10th, une 17th, | June 17th, 1908, 
1900, | 1901. | 1902.” Highest.| Lowest, A 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... es 1 ve M 
Brompton ensington ic Light Sup., Ord., 1 to ee 8 oe 
32,000 — 1% Cum. Pret...) 0% 103 1 li 
. City pacttaking Cum. Pref. aA | 
Chelsea ectricity up) ee ee oe 4 ee 
City of London El Ligh: Deb Stock Bea 140,001 ise iig | 
jon ighting, ee ee 5 5 

40,000 Do. 6 % Cum. Pref., 1 to we 10 6 133 — 14 18 — 14 és M 
400,000 Do. 5 &% Deb. Stock, Seri ie, i at 115) all paid .. ice 123 —128 122 —127 
$00,000 Do. @nd Deb. Stock, all 100 104 —107 104 —107 Ri 

40,000 | County of London & Brush Prov. Electric a o . 40,000 10 4% 4% 4% 8— 9 8— 9 83 - 

20,000 Do. 0. do. 6 % Pre f., 40,001—60, 10 12— 183 Ceo 
400,0001 Do. do. 44% Deb. Stock, Prov. paid) Red os lll —1ll4 lll —114 112 114 the 

50,000 | Edmundson’s Electric Corporation, . Shares 5 7 

80,000 Do. 6 % Cum, Pref. 6 — 6— 6 63 

J ig! nisbridge lectric, ee 5 10 

90,000 | do. 4% Debenture Stock ++ | Stock 103 —106 1038 —106 ae Po 

110,000 | London Electric supply Corporation, ae 23 mé 

0. do. 6 Pre 5 6 6 ob 

itan tric es 

220,0001 Do. do. 1st Mort. Deb. Stock ee se 110 —115 110 —115 out 

250,0001 do. Mort. Deb. Stock Red ..  .. | Stock 98 —101 98 —101 oe see 

10,852 | Notting Hill Electric Ligh ee ee 10 l4— 15 14 — 16 “g 

St. James’ and Pall Mall Electric Light, ee ae 5 144 144 144 1 1 153 . 

20,000 do. do. 7 % Pref, 20,081 to 40,080 5 ma 

London Electricity Supply, Ord. .. ee 34— 

30,000 Do. do.5% Cum. Pref. .. 5 5— o— lig! 
110,000 | Westminster Electric Supply, Ord. 5 108% 104% 1% 12 — 18 12 — 18 P 

28,141 Do. do. 5 63— BY 63 Ho 

* Subject to Founders Shares. all ene ity 
MARKET QUOTATIONS, Wednesday, June 17th. + 
Latest Week’s Latest Week’s 
CHEMICALS, &c. Price. Inc. or Dec. METALS, &c. (continued). Price. Inc. or Dees in 1 
a i cwt. g Copper Sheet os perton £75 out 
a , Nitric .. percwt. +. per ton £75 mig 
a Oxalic perecwt. 82/- (Electrolytic) Bars +. perton £68 
, Splphuric .. per 5/6 a per ton £79 tran 
a Ammoniac,Sal_ .. - percwt. 42/- ew ” per ton £70 ope! 
a Ammonia, Muriate (crystal) .. ton £33 10 ” H.C, Wire per lb. 8id. os T 
a perton £30 Ebonite Rod + per lb. 8/- K 
a@ Bleaching powder . perton #4 10 Sheet .. +. perlb, 5/- er. 
a per ton £15 German Silver Wire ..  .. perlb. 1/6 the 
a@ Borax .. perton £13 hk Gutta-percha fine .. perlb, ‘men 
Benzole (90%) -- per gal. h India-rubber, Para fine .. perlb. 8/10 to 8/103 
4 .. per gal. 5/6 4 Iron, Charcoal Sheets” .. per ton 18 plan 
a Copper Sulphate .. perton £21 4 ,, Pig (Cleveland warrants) per ton 6/3 6d. ine. Elec 
a Lead, Nitrate «+ Dperton £24 » Forgings, size per ton From £11 
a ,, White Sugar per ton £31 ak per ton 47/6 to 50/- se 
a Methy Spirit .. per le te is pl 
a Naphtha, Solvent (90% at 160° ©. per gal. 5/6 a g Lead, English Ingot =e ++ Der ton {3 £11 io} 5s. dec. onde 
a Bichromate, in casks .. per ib. 3d. ee 9 » » Sheet .. «. perton £13 10 20s. dec. by ti 
e Canstic per ton £44 Minganih Wire No. perlb. 8/- y t 
i -. perton £35 és per bot. £8 126° Aga Se 
@ Shellac - per cwt. 127/- Mice ‘in original cases) small per Ib. 4d. to 1/2 ine. tram 
a Sulphate of Magn perton £4 10 » medi per Ib. 2/8 to 3/6 inc. 
a Sulphur, Sublimed Flowers .. per ton 26 5 ee large... perlb. B9toT/9 | ine. prese 
a@ Recovered - perton 25 10 p Phosphor Bronze, plain castings per Ib. 1/- to 1/24 being 
a - perton £5 oe Pp » rolled bars & rods per Ib. 1/1 to 1/4 but p 
a Caustic (white 70 %) perton #10 15 se P per lb. From 1/2 
a ,, Crystals -- perton 23 o Platinum +. per oz. £4 ee 
@ Bichromate, casks.. -- perlb, 23d. Silicium Bronze Wire per Ib. 10d. to 1j- a 
j 4 Steei, Magnet, acc’d’g todesc’p’n per ton £58 ve 
»b Aluminium Ingots, in ton lots .. per ton £130 on g Tin, Block .. ae 3 ++” per ton { £132 #4 ine, 
b Wire, in ton lots .. per ton £168 ‘ per lb. 14d. dec. 
Sheet, in ton lots .. per ton £166 n ,, Wire, Nos.1tol6 . per lb. 17 lee 
p Babbitt’s i - perton £43 to £145 ; p White Anti-friction Metals— 
¢ Brass (rolled metal 2” to 12") basis per Ib. Tid. =e * White t” bran per ton £42 to £65 
» Tube per lb. 9d. j Yarns, 2/10sGreyCotton,onsp’ls per lb. > 
© ss (solid drawn). -- per ib, 794. j per lb, 
Wire, perlb. i Splyl0lbs. Russian .. per lb. ee 
¢ Copper Tubes (brazed) = per Ib. §  »» 10 Ibs. Russian, single .. per lb. 6 ae 
drawn) .. per ib. j Ibs. Jute rove +. perton 11 
g Copper Bars -- perton ai k Zi ne, Sh’t (Vieille Montagne bnd.) per ton 15 “ 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Lw.; ¢ Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; ¢ Frederick 
Smith & Co.: f India-Rubber, G.P. and Teleg. Works Co.. Ltd.; g James & »hakspeare; h Edward ‘T:ll & Co.; 4 Bolling & Lowe; j W. H. Hindley & Co.; 


& Morris Ashby, Ltd.; m W. T. Glover & o Johnson, Matthey & Co,, Ltd. ; p The Phosphor Bronze Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| Week | Receipts for Miles Week | Receipts for Miles 
Aberdeen .. 1167 +823 2,463 + — — | (South Staffordshire ..|June | 1,618 | +785 | 18,059| + 1,078| 212 | 
i 49938 | +884 119,964 + 6,515, —|— swansea... .. 5| 720 | 10,454) + 
Bournemouth .. 988 — | — S Taunton .. a. 90 | + 12 1,224;— 81 +h 
10,021 | + | 1% 2° .-Tynemouth .. ... 6890 | +864) 5,660/ + 
Bisckpool and Fleetwood .,, 13 + 8,999 | + | Wolverbampton + + 
Bradford 14) 3486 | +459 40,252| + 5,646| 99 [+2 Yorks. Woollen Dist. .. — 4,190} — | 
Brighton » 1+ 8008) — | 1,928 527 | 20,875 | + 9,061} -— | — 
| 128 | 4922 — — |B oo. ool 28 | 210 4+ 8 | — 
Barley -- » — 12 | 5,168 | +625 | 106,586 | + 6,184| 46 | — 
(Barnsley ;, — | 890) — | —j— |\SestHem.. .. .-| 18 420 | 7,120| + 2,456; 6 |+ 
|Devompors 4107 + 6 |— Glasgow » 6 | 15,878 |4+8194 | 15,876| + 8,194| 65 (+ 
5 1,648 | +979 17-356 | + 1,918 | 1B 1,715 | — 19,048 + 
1633 | + | + 8677 + Isieof Thanet .. . | = 
5 | 3 Bleeds  .. » 18| 5147 | +512 | 61,920| + 5,752) — | — 
,, 5; G11 + 91 W586 + 1,013) Liverpool .. .- «-| 6 | 12,107 |+1616 | 222,705 | +18,171| 101 |+5 Ex 
» 5| $47 | +190 + 3 Manchester... 6 | 16,022 |+10285) — — | 110 |+85 
Kidderminster. ..| » 5| 27 | 2568/4 185 Newcastle... .. 5, 18] 8,201 | +612| — 
SMerthyr.. «| 5| 16) oo oof gy 18) 1,680 | +189) — — 
SMiddleton » BB) + — H Salford .. .. May25| 8,610 | — 28 | 25,990| + 6,496) — | — Abou 
| + 1,826) | — Southampton .. ..|Jumell.| 1,891 | +418) — |— |= remain: 
» 5| — 291) — | —|— | \Gunderiand ..  .. 8 | 1,809 | +600 | 11,649) + 890) 90 | — 
«| » 5 | | 5,968 + 1,088) - | Central London Railway’ » 18| 6.812 | | 167,862| + 6,082) 6 | — b 
2 oo | +808 (84,200) + 2006) — | Chathem & — | 10,729; — | y tiebs 
Bothessy.- 5| 6B) —|— | City and 8. London By.| 5, 14| 2,796 | — 73,824 | + 2,876 6% | — the lev. 
» WO) — | = —|— | Dublin Lucan Biwy. 17 | 4 +  66|— siderab! 
Bowtbpors boss + | | Liverpoo! Overhead By.| ,, 14/| 1 4+168'| 87,697 | + 8,616; 6%) — 
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HAMPSHIRE LIGHT RAILWAYS. 


An interesting system of tramways has been recently completed hy 
Messrs. Dick, Kerr & Co., in Hampshire, the line extending trom 
the outskirts of Portsmouth to Horndean. The line is distinctly a 
light railway, and serves a purely couotry district. Though 
strenuously opposed by landowners and residents, the promoters 
were able to fuily demonstrate the utility of the system to the Light 
Railway Commissioners, and at the end of 1899 the order was con- 
firmed by the Board of Trade. 

In asense, the line may be stated to be an actual extension of the 
Municipal Tramway system which was completed some months ago. 
The recently completed line is owned by the Hampshire Light 
Railways Co., and an agreement has been made under which the 
Corporation undertakes to run certain cars over the lines owned by 
the company. 

The line passes through districts of more 
than ordinary interest. From the top of 
Portsdown Hill, nearly 400 ft. high, a 

‘ magnificent view of both sea and land is 
obtained. The dockyard, the town hall, 
and the parish church of St. Mary’s stand 
out in bold relief. Beyond Portsmouth is 
seen the Isle of Wight, the beautiful 
“garden of England.” To the south also 
may be seen Osborne House, the Solent, and 
Spithead, and a complete view of the har- 


Continuing the journey from the top of 
Portsdown Hill, the cars pass along a de- 
lightful road through the pretty villages of 
Purbrook and Waterlooville, and thence to 
Horndean. 

The necessary electrical energy for the 
operation of the line is purchased from the 
Portsmouth Corporation, and the manner 
in which the arrangement has been carried 
out suggests that other country districts 
might be effectively linked up with town 
tramways, even when the two systems are 
operated by different authorities. 

The work carried out by Messrs. Dick, 
Kerr & Co., Ltd., comprises the whole of 
the permanent way, the overhead equip- 
ment, and the generating and sub-station 


which extend right through the filling to a substantial concrete 
foundation. This form of construction has been adopted to ensure 
brs stability of the track, should the filling material settle at any 
e. 

Section No. 2, from the top of Portsdown Hill, through the 
village of Purbrook to Waterlooville, a distance of about 24 miles, 
is laid on the County’ Road, and the form of construction is that of 
an ordinary street tramway ; that is, a foundation of concrete 6 in. 
deep extending over the whole width of the track, the rails being 
laid on this foundation, and the whole tramway area is paved with 
6-in. granite setts. 

Section No. 3, from Waterlooville to Horndean, about 24 miles in 
length, is laid on the waste ground at the side of the County 
Road, the construction of the track being exactly similar to 
that of Section No. 1, The different systems are shown in the 
views on p. 1063. 

The used are of the ordinary grooved tram-rail type, weighing 


plant; the cars were supplied by the British 
Electric Car Co. 

The line is 6 miles in length, and is a 
single track with passing places.. The line 
is practically divided into three sections, 
owing to the different forms of construction rendered necessary 
by the nature of the country. 

Section No. 1, from the junction with the Portsmouth Corporation 
tramways to the top of Portedown Hill, about 1 mile in length, 
presents all the features of ordinary railway construction, the line 
being taken across country some distance from the County Road, 
but parallel to it. 


OF SUB-STATION, 


96 lbs. to the yard, and are laid in lengths of 45 ft., with a percentage 
of shorter lengths. 

The fishplates are of the Dicker patent combined sole-plate type, 
and weigh approximately 100 lbs. per pair. The tie-bars are 
spaced every 7 {t., and weigh 14 lbs. each. The points are 8 ft. in 
length over-all, manufactured by Messrs. F. H. Lloyd & Co., Ltd., 
of Wednesbury, and are of the symmetrical or equilateral type, cast 

from the best crucible steel. 
The crossings are 10 ft. in length, built up 
from the rails themselves, and were con- 


vid 
: 


EXTENSION TO Main In Powms Station, FOR TRANSMISSION Prant. 


About # mile of the track is carried on embankments, and the 
Temainder through cuttings. The rails are Jaid on longitudinal 
concrete sleepers 18 in. wide x 12 in, deep, and are kept to gauge 
by tiebars spaced about every 7 ft., the whole being ballasted up to 
the level of the rail table. Where the depth of the filling is con- 
siderable, the rails are supported on timber framing, the uprights of 


structed at the Kilmarnock Works of 
Messrs. Dick, Kerr & Co., Ltd. 

The whole of the track is bonded and 
cross-bonded with 0000 copper Neptane 
bonds of high conductivity. 

Tbe overhead construction is somewhat 
novel, combining a special form of con- 
struction for light railway work, with the 
ordinary form of bases, brackets, &c., for 
those parts of the line going through towns 
and villages. The troliey wire, which is 
No. 00 B& S gange is in duplicate, and is 
carried over the centre of the track. Where 
double track existe, centre pole construction 
is adopted, and where the track is single 
side poles with brackets are used; on 
some parts of the line where the roadway 
is exceptionally wide the span-wire system 
is in vogue. 

The brackets used for light railway work, 
although plain in construction, are quite 
sightly, and particularly strong. 

Tne poles are of three sizes, bui't up in 
three sections of lap-welded steel tube. 
Tae poles used on the straight have a 
minimum weight of 830 lbs; on the curves 
the poles weigh 970 lbs., and for dead ends 
and anchors 1,170 lbs. The No.1 pole is 
capable of supporting a weight of 1,200 Ibs., 
No, 2 pole 1,500 lbs., and No.3 pole 2,500 
Iba, at a distance of 18 in. from the top 
without giving more than 6 in. temporary 
deflection and no permanent set. 

The trolley line is as usual divided into- half-mile sections, a 


feeder pillar being erected at each place, which has, in addition to 
the usual four line switches, a sufficient number of main switches to 
allow the main cables to be disconn 
case of breakdown. 


ected for making a loop test in 
The switches are mounted on marble panels, the holes being sub- 
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stantially bushed with ebonite and fitted in cast-iron pillars with 
watertight doors. The trolley wire is supported by gun-metal 
hangers and ears (Admiralty mixture) throughout. 

The system of transmission is a three-phase one, motor-generators 
being installed at the tramway power house in Portsmouth, whence 
current is transmitted at 6,000 volts to a sub-station about midway 
along the line. : 


outer bearings. The details of the sub-station machinery are 
exactly in accord with the machinery at the main power house, as 
shown in our illustrations. 

The switchboard at the main power house is connected to the 
already existing tramway switchboard, and is made up of five 
panels, carried on wrought-iron frames. On the motor panels are 
automatic circuit breakers, and illuminated dial ammeters, the 


MoroR-GENEBATORS IN PORTSMOUTH Corporation PowzR cA 


There are two motor-generator sets, each consisting of a four-pole 
direct-current shunt-wound motor, direct-coupled to an eight-pole 
three-phase alternator, carried on the same bedplate. The motor 
derives its supply from the tramway bus-bars at 550 volts, and the 
output of each machine at 375 revolutions per minute is on the 
alternating current side, 250 xw. at 5,500 volts. The motor closely 
follows the standard practice adopted by Messrs. Dick, Kerr and 
Co. in their direct-current machinery. The armature is cf the 
tramway slotted type; the armature core, which is built up of 
laminations, is carried on a cast-iron spider firmly keyed-to the 
shaft, and the special construction of the spider permits of ample 
ventilation of the armature coils. The field yoke is of cast-iron, the 
field magnets being built up of laminated steel and cast into the 
frame. The coils are wound on removable spools kept in position 
by pole-shoes, which also serve the purpose of properly distributing 
the magnetic flux. ‘ 

The alternating current generator is of the revolving field type, 
with external stationary armature. The stator consists of laminated 
segments, built up into a cast-iron frame, and special provision is 


necessary switches, motor starters, and field rheostats. The two 
generator panels are provided with the necessary fuses and switches, 
field rheostat, field breaking switches and resistances, and synchron- 
isingapparatus. The fifth panel is for the feeders, and controls the 
entire output of the motor-generator sets; it is provided with three 


high pressure fuses, one high pressure switch, and a Kelvin 


ammeter. 

The switchboard at the sub-station consists of eight panels, the 
details of construction being similar to the board at the power house. 
The input panel and two motor panels deal with current at 5,000 
volts, and are arranged so that no live connections are accessible 
from the front of the board. They are provided with the usual 
ammeters, and the necessary fuses and switches. The generator 
panels, which deal with the current for the overhead line, are pro- 
vided with the usual equipment. There are, in addition, two feeder 
panels, and the ordinary Board of Trade panel. 

The current is carried by a specially constructed three-core cable 
to the sub-station, the sectional area of each conductor in this cable 
being °05 sq. in. The cable is lead-sheathed, with a copper 


Main In SUB-STATION. 


made to give ample ventilation. The windings are carried in slots, 
and connected up in sisz fashion. The field consisting of 
laminated steel, are carried on the revolving hub, which is itself 
keyed to the shaft. 

Exciting current is led into the field-magnet coils by means of 
two brass slip-rings, each slip-ring being provided with copper 
gauze brushes. The excitation of the field of the alternator is 
obtained from a direct current shunt-wound generator, which is 
coupled direct to the main shaft, and carried inside one of the 


earthing strip under the lead. The thickness of the dielectric 
—— the cores, and between the cores and the earthing strip, 
1875in, 

The insulating material used on the cables is specially impreg- 
nated paper, and so high are the insulating qualities of this that 
these cables, which are in duplicate, have stood an alternating E.M.F. 
of 20,000 volte for 15 minutes without the slightest defect becoming 
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parts of the line by cables of ‘5 and ‘25 sq. in. cross-section. The 
whole of the cables are laid on the solid system. 


Linn CARRIED ON ENCLOSED Roap. - 


The permanent way and buildings have been carried out under 
the supervision of Mr. John Glenn, who has acted as engineer for 
the promoters, while Mr. E. Rotter, A.M.I.C.E., has acted as 
consulting engineer for the electrical portion of the system. 


THE FIFTH INTERNATIONAL 
CONGRESS FOR APPLIED CHEMISTRY, 
BERLIN, JUNE, 1903. 


[Report of the Proceedings of Section .X. (Physical Chemistry and 
Electro-Chemistry), by our Special Correspondent. ] 


(Continued from page 1024. ) 


THURSDAY, JUNE 4TH.—Morning Session. 


THE first session of the members of Section X. on Thursday, 
June 4th, resolved itself into the Annual General Meeting 
of the members of the Deutsche Bunsen Gesellschaft (the 
German Electro-Chemical Society). Dr. Bétlinger, the 
President of the Society, occupied the chair, and about 
150 members of Section X. were present at the meeting. 
The reports of the Committee, of the treasurer, and of the 
International Commission on Physical Symbols, were 
presented and read by Dr. Wagner, Dr. Marquert and 
Prof. Nernst respectively ; and .the latter gave rise to a 
somewhat protracted discussion regarding the practicability of 
the symbols recommended for adoption by the International 


_ Electrolysis for the Production of Inorganic Compounds.” 


current, was that for the reduction of nitrates to ammonia, 


Committee. Prof. Nernst and Prof. Marie, of Paris, replied 
to the objections raised, and finally it was decided that a 
sub-committee of three members—Prof. Marie, Prof. Le 
Blanc and Prof. Nernst—should revise the list of proposed 
signs and symbols for physical quantities, and should again 
submit it to the members of Section X. for approval. The 
final form in which this list was accepted by Section X., and 
passed at the general meeting of the Congress on Monday, 
June 8th, is given below :— 


VARIABLES, 
P and osmotic pressure. 
» Volume. 
T Absolute temperature. 
Celsius temperature. 
t Time. 
3 Density. 
A Vapour-density referred to air. 
To Go, 5, Critical quantities (pressure, volume, temperature). 
¢, 6, Reduced quantities (pressure, volume, tempera- 
t 


ure). 
Quantity of heat. 

Internal energy. 

Atomic weight (O = 16). 

Molecular weight (0, = 32). 
Specific heat. 
Specific heat at constant pressure or volume. a 
Molecular heat at constant pressure or volume. 


Index of refraction. 
Conductance in mhos per centimetre-cube. 
Concentration (gm.-equivalent per ccm.). 


fa Rado 


22 
oul 
EL 


equivalent conductivity. 


at infinite dilution. 
Degree of dissociation. 
Equilibrium-constant of the law of chemical mass- 
action. 

E Potential difference, = OO 
W Resistance. 
I Current strength. 
e Separate potential, decomposition potential. 
e, Potential with reference to a normal hydrogen 

electrode. 
«- Potential with reference to a normal calomel 

electrode. 


Reg 


ConsTANTs. 


R Gas-constant per mol. 
A Mechanical equivalent of heat 41'98 x 10° erg per gm. cal. 


15°. 
F Valence-charge (96,540 coulombs per gm. equivalent). 


ABBRBVIATIONS IN TEXT. 
2n. Hy SO,, &e., for double equivalent-normal sulphuric acid, &c. ; 
Cl’, &., for singly charged positive H-ion, singly charged 
negative Cl-ion, doubly charged positive Ba-ion, é&c. 


Prof. Warburg, Director of the Physical Institute of the 
Berlin University, then took the chair, and the papers 
planned for. reading at the Thursday morning session of 
Section X. were proceeded with. The first was by Dr. 
Wedekind, of Tiibingen, and dealt with the production and 
properties of colloidal zirconium. Several specimens of this 
form of zirconium were shown, it being possible to obtain it 
either in the form of a dark green liquid, or as a dried 
powder. The paper gave rise to a lively discussion, in which es 
Prof. Bredig, Prof. Lorenz and many others joined, and iz 
in the course of this discussion it was stated that zirconiuym ~ i 
in the colloidal state still acted as an ion, and under the 
influence of the electric current, drifted towards the negative 

le. 
a oe a paper by Prof. Marie, of Paris, upon the “ Electro- ia 
lytic Reduction of Unsaturated Compounds,” which was : ee 
read very rapidly in French by its author, Prof. Foerster, of Beis. 
Dresden, followed with a paper upon the “ Utilisation of 


Dealing first with the formation of oxygen products at the 
anode and cathode, he showed that by varying the physical 
conditions of the electrolytic procedure, either the lower or 
higher oxides could be obtained. According to Prof. 
Foerster, most of the per-salts are now produced industrially 
by electrolysis. As regards reduction changes, little use has 
been made of electrolytic action in the formation of inorganic 
products, and this use of electrolytic reduction phenomena is 
far more general in the production and manufacture of 
organic compounds. The most interesting of these 
attempts to employ. the reducing action of the electric 
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but complete success had not yet attended the experimental 
solution of this problem. Prof. Foerster devoted a consider- 


able portion of his paper to the theories of the electrolytic 


production of chlorates, bromates and iodates, and gave the 
following tabular statements to show the gradually increasing 
importance of secondary action as one passed from the 
chlorine to the iodine salts :— 


The Relative Importance of Primary (Electrolytic)\and of Secondary 
(Chemical) Action in the Electrolytic Production of Chlorates, 
Bromates and Iodates. 


Salt formed In In solu- | In 
Chlorate By secondary | By anodic discharge of (1.0. 
Bromate By secondary action. 
Todate By secondary es | 


Prof. Foerster’s paper gave rise to a discussion in which 
Prof. Nernst, Dr. Bredig, Prof. Le Blanc and others joined. 
A paper on the same subject was then read by Direktor 
Brandeis, of Aussig, but owing to the indistinct enunciation 
of the reader, it is impossible to give any abstract of this 


paper. 

The final paper of the morning session was by Prof. Le 
Blanc, of Karlsruhe, and dealt with the phenomena observed 
during “Electrolysis by alternating currents.” Using 
copper and cadmium as anodes and cathodes in salts of the 
same metals, and an alternating current of 1,000 to 2,000 
cycles per minute, the author had found that there was a dis- 
crepancy between the amount of metal going into solution 
and that deposited, and he advanced a theory in explanation 


of this phenomenon. Prof. Nernst, Dr. Kriiger and others 


joined in the discussion, and the former pointed out that the 
migration coefficient of the ion had, probably, some in- 
fluence on the result, since the discrepancy observed by Prof. 
Le Blanc in the cases of cadmium and copper, did not 
extend to hydrogen. Prof. Le Blanc, in reply, admitted 
that the phenomena to which he had drawn attention in his 
paper were observed chiefly with complex ions with a low 
migration coefficient. : 
Afternoon Session. 


Prof. Moissan, of Paris, acted as chairman at the: after- 
noon session of Section X. on June 4th, and the first paper 
read was by Prof. Lebeau, of Paris, on the “Constitution of 
the Silicon Products of the Electric Furnace.” Prof. 
Lebeau claims to have established the formation. of the 
following silicides :— 

Tron and silicon ... .. Si Fe, Si Fe Si, Fe 
Cobalt. and silicon .. --- Bi Cog Si Co Sig Co 
Nickel and silicon... -.. Bi Nig Si Ni Si, Ni 
Manganese and silicon ... Si Mn. 8i Mn Sis Mn 
Chromium and silicon ... SiCrs Si Or, Si, Crs Sig Cr 


There was no discussion on this paper. 

Prof. Moissan followed with his own paper on the 
“Carbides of the Alkali Metals.” After a reference to the 
earlier work of Berthelot and himself upon this subject, 
work which left the formation and composition of the alkali 
metal carbides still unsettled, he gave details of the methods 
by which he had been able to obtain carbides of all the alkali 
metals, including rubidium and cesium, the most chemically 
active of the group. For the production of carbides of these 
latter metals, he made use of a thin wire or ribbon of the 
metals, and after embeddirg it in pure lamp-black, he raised 
‘it to a high temperature in an atmosphere containing no 
oxygen, by means of an electric current. The combination 
of carbon and metal occurred with violence, and as the 
decomposition temperature of rubidium and cesium carbides 
lies near to that of their formation, considerable loss occurred 
from this cause. The resultant fused mass, however, found 
in the centre of the excess of Jamp-black, on treatment with 
water, yielded acetylene gas, and was thereby proved to be 
the carbide C, Rb, or C, Ce,. A second method of forming 
these carbides is to gently heat the corresponding acetylides 
(C,'Cs, O,:H, and C, Rb, C, H,) to their decomposing point 
in an exhausted tube, when jacetylene gas will be liberated, 
and ©, Cs, or C; Rb, will remain behind. The acetylides 


can be formed ‘by action of ammonia on cesium or 
rubidium. 

If some method of producing these alkali metal carbides 
can. be worked out for use on an industrial scale, Prof, 
Moissan believes that their production may become of con- 
siderable importance, for the sodium and potassium carbides 
on treatment with water yield acetylene gas, and a solution 
of the corresponding hydrate of some value in the arts and 
industries. 

There was no discussion on Prof. Moissan’s paper. 

M. Gin, of Paris, followed Prof. Moissan with another 
paper in French upon the “ Manufacture of Aluminium,” 
M. Gin had worked out anew, from the thermo-chemical 
data, the E.M.F. required to decompose the various salts or 
compounds of aluminium used for production of the metal, 
He had obtained the following figures :— 


Aluminium fluoride, Al,F, decomposition E.M.F. 2°49 volts, 
Aluminium oxide, » 2°19 volts, 
Aluminium sulphide A],S, » 1°27 volts, 


From these figures the author calculated that the maxi- 
mum variation between the power consumption of the 
various processes for aluminium production would not exceed 
5 Kw.-hours, and that the fixed cost of the metal would, 
therefore, depend much less upon the power-factor than was 
popularly supposed. 

The economic problem of the aluminium industry, accord- 
ing to M. Gin, was, therefore, chemical, and not electro- 
chemical in character. 

Prof. Coehn, of Géttengen, followed M. Gin, with a paper 
upon “ Evidences of Metallic Action in Electrolytic Oxida- 
tion and Reduction.” 

Prof. Coehn showed that in the decomposition of water 
with nickel electrodes the following changes can be sub- 
stantiated :— 

At an E.M.F. of 1°08 volts the decomposition represented 
by HH/O occurs, and the final product is O, at the anode. 

At an E.M.F. of 1°67 volts the decomposition is repre- 
sented by H/OH, and the final products at the anode 
are ozone and water, in accordance with the following 


equation :— 
60H = 0, + 3 Hay 


The electrolytic change, therefore, depends upon the 
E.M.F. used and also upon the metal employed as electrode, 
and is not independent of either of these. A very lively 
discussion, in which Profs. Nernst, Foerster, Le Blane, 
Tafel and others joined, followed the reading of this paper, 
and it was urged that the “uber spannung” phenomena 
observed by Prof. Coehn were due to the formation of 
peroxides on the surface of the electrodes. The phenomena, 
therefore, could not be regarded as caused by metal electrodes 
in the ordinary state. 

The next paper was one of the very few papers on 
industrial subjects read before Section X., and related to 
the “ Electric Furnace Processes for the Production of Iron 
and Steel.” 

Dr. Goldschmidt, of Essen, who read this paper, has had 
exceptional opportunities for gaining information of these 
processes, and he presented all the efficiency and costs figures 
which he had been able to obtain in tabular form. The 
Stassano, Kjellin and Conley processes were more especially 
dealt with by the author, and the following figures were 
given for the cost of one ton of steel by these three 


processes :— 
Stassano... Raw material iron ore ae 75 M. 
Conley iron ore 48 M. 


In ‘the discussion which followed the reading of this 
paper, in which Dawneel, Gin, Kershaw and Engelhardt 
joined, it was pointed out that the cost figures for the 
various processes showed most striking variations, and that it 


-. was doubtful whether any of the published figures were to be 


relied upon for judging the future of these new processes. 
The last paper read before Section X. on June 4th was by 
Mr. E. R. Taylor, of Penn Tann (U.S.A.), and was 4 
description of his new method of manufacturing carbon 
disulphide in the electric furnace. 
Details of this procedure for production of carbon disul- 
phide have kaa appeared in the columns of the ELE0- 


TRICAL REvIEw, and Mr. Taylor’s paper did not contain any 
new information beyond the statement that the furnaces are 
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being built of larger size with improvements in both 
their gio economy and durability. A furnace 16 ft. in 
diameter by 41 ft. high is now in operation, and can produce 
16,000 Ibs. of carbon disulphide in 24 hours. 


(To be concluded.) 


AMENDMENT OF THE ELECTRIC LIGHTING 
ACTS. 


Tur Board of Trade have introduced into the House of 
Lords an important Bill for amending the Electric Lighting 
Acts. The Bill is a short one of a dozen clauses, but it deals 
with several important reforms calculated to relieve the 
industry from some of its difficulties in obtaining the neces- 
sary facilities for conducting the business. ‘ 

Clause 1 deals with the compulsory acquisition of land 
for generating stations. This provision will enable the 
promoters to schedule a suitable site for their works, either 
within or without the proposed area of supply, in their pro- 
visional order in the same way as is at present done in a 
Bill, with, of course, a great saving in expense. As a 
corollary to this provision, power is given to break up roads, 
railways, &c., to enable the electricity to be brought into 
the area of supply. This clause will relieve the undertakers 
from private arrangements as to way-leaves, &c., which 
might prove onerous. 

Clause 2 introduces another salutary alteration, in autho- 
rising by provisional order the supply of electricity in 
bulk within any area for the purpose of distribution by 
authorised undertakers. Sub-sections of this clause provide 
for compulsory supply in bulk, and define the limits of supply 
and the adaptation of the Electric Lighting Act of 1882 to 
cases where such supply is given. 

Clause 3 is of considerable importance, as it modifies the 
‘powers of purchase of undertakings by local authorities 
under Section 2 of the Act of 1888. The Board of Trade 
will have power to exclude the right of a local authority to 
purchase on Section 2 terms if “they consider it is in- 
applicable either by reason of the undertaking being situate 
in a large number of districts, or by reason of the objects of 
the undertaking not being such as can be properly carried 
out by local authorities, or by reason of any other special 
circumstances affecting the undertaking.” This clause is 
the more important as it is retrospective, being made to 
apply “ both as respects undertakings authorised before the 
passing of this Act and as respects undertakings authorised 
after the passing of this Act.” 

Clause 4 provides for the incorporation of provisions of 


the Lands Clauses Act for taking land otherwise than by 


agreement. 
Clauge 5 gives power to the Board of Trade to enable 


local authorities to combine for carrying out an electric 
undertaking in any area of supply consisting of the whole or 
parts of the districts of those authorities, in any case where 
it appears to them that the joint exercise of those powers 
would be expedient. Under the existing law, such powers 
as are here proposed could only be obtained by an Act of 
Parliament, and the promotion of a Bill for the purpose 
would require the sanction of the ratepayers. This clause 
is objectionable, inasmuch as it is calculated to facilitate 
municipal trading in electricity supply, with even less control 
by the ratepayers than they at present possess, and it is to be 
hoped that it will be eliminated from the Bill. In any case, 
if the principle of the clause be determined upon, the rate- 
payers should be protected by giving them the opportunity 
of polling for or against any application for the grant of such 
powers, the result of such referendum being certified to the 
Board of Trade in the memorial to them, and included in 
the proofs of compliance with the requirements of the Act. 
Clause 6 is decidedly a step in the right direction, and 
deals with a grievance under which the industry has seriously 
suffered. It provides for repealing Sec. 1 of the Electric 


Lighting Act, 1888, in all its essential provisions as to the 
oe of local authorities to the grant of provisional 
orders. 

Local authorities like everyone else affected by the pro- 
posed grant of powers, will be allowed a locus stands and their 
views will be taken into consideration, but it will no longer 


be necessary for the Board of Trade to make a special report 

to Parliament as they do now when proposing to dispense 

with the consent of the local authority, for they willact on their ees 
own initiative. Under the existing law, of course, the - eae 
consent is not absolutely necessary, as the Board of Trade Be 
have power to dispense with it, but in practice it is rarely 
done, due, probably, to the principle involved in Clause 1 = bi ae 
of the Act of 1888, viz., the right of the local authority to - Ps. 


‘ veto the grant of powers, unless the circumstances are so 


exceptional» as to induce the Board of Trade to ask 

Parliament to sanction their dispensing with it. Under the 

proposed alteration, no such principle will be laid down, and ae 3 
the Board of Trade will have more freedom in dealing with oe 
applications on their merits, and local authorities having to a ae 
take the initiative in raising objections, will probably Bote: 
exercise less obstructive tactics than heretofore. 

Clause 7 is not of much importance, as it merely amends 
the Electric ‘Lighting (Clauses) Act, 1899, with respect to 
revision of prices by substituting five for seven years, and 
giving power to “20 consumers” to make the repre- 
sentation to the Board of Trade for alteration in the method 
of charge instead of limiting it to the local authority or a 
undertakers as under the existing Act. i e 

This alteration in the law has been anticipated by the . 
Board of Trade—in Provisional Orders granted during the a 
present Session—Sub-section 2 of Section 32 of the _ 
Schedule to the Electric Lighting (Clauses) Act, 1899, as : : 
incorporated in the orders being varied to meet the new 
conditions. : 

Clause 8 makes the provisions under Clause 7 retro- 
spective. 

Clause 9 deals with the accounts of local authorities, but 
merely as to the dates for making them up, and is not a matter - 
of much interest except for statistical purposes and . 
uniformity. This clause might and should be amplified by if 
stipulating for a Government audit and providing for pro- 
perly dealing with depreciation. The adoption of the prin- 
cipse involved in what is known as the Bermondsey clause 
renders it absolutely necessary that the accounts of local | — 
authorities should be dealt with in the strictest manner. i. 

Clause 10 will be useful to all undertakers as dealing with “i 
one of the practical questions which has arisen in supplying 
current, viz., in protecting undertakers who have demands 
upon them to supply premises having a separate supply, by 
requiring the consumer to pay a minimum annual sum so 
as to give a reasonable return on the capital and to cover > 
standing charges. 

The Bill is an honest attempt to deal with some of tke Ss 
grievances under which the electric industry suffers, and ii 


we congratulate the Board of Trade upon their efforts t» = 
remedy them, and heartily hope that the Bill may become “ss 
an Act before the end of the session. But whether the 
measure matures this year or not, the propdsal will have a 
good moral effect as an important declaration of policy on ae 
the part of the department charged with administrating the : 
Electric Lightirg Acts. 


THE ELECTRICAL CONDUCTIVITY OF 
COPPER. 


By ROLLO APPLEYARD, A.M.Inst.C.E. 


The Definition of 100 Per Cent. Conductivity—It is greatly 
to be desired that ‘‘ Matthiessen’s standard 100 per cent. 
conductivity copper” should, so far as possible, be converted 
from an ambiguous term into a precise quantity. Quali- 
tatively, it represents the conductivity of pure copper, and j ms 
with this broad meaning it enters into almost every speci- _ eR 
fication for submarine cables, British and foreign. The : ae | 
retention of the term “100 per cent.” is advocated as a 
description of high grade quality, because any deviation 
from that standard appears at once as a direct percentage- 
difference. Moreover, expressed as it always has been, in 
terms of weight, resistance and length, it lends itself con- 
veniently to calculations in regard to submarine cable work, 
where the weight of the conductor is always ribed rather 
than its} diameter, For electric light and electric power 
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cables the phraseology changes, and sectional-area to a great 
extent replaces weight. 

Errors. Due to Differences of Density.—The transition 
from weight to sectional-area implies a convention as to 
density. To enable specifications to be interpreted on a 
general commercial understanding, makers of electric light 
and power cables have provisionally adopted a density of 
8912 for all high-conductivity copper. The effect of 


assuming density constant for all such copper does not,” 


as has hitherto been supposed, remove ambiguity from the 
definition of 100 per cent. conductivity, even in regard to 
density. 

Let us premise that the resistance of a given copper wire 
of given length, sectional area, and specific resistance, can 
be expressed in standard ohms at some definite temperature, 
and that the resistance so expressed is free from ambiguity. 
It can then be shown that Matthiessen’s standard con- 
ductivity, defined without a statement of density, is 
necessarily a fugitive quantity. For let / be the length, 
and Ss, the sectional area, of a given wire of nominal 100 per 
cent. conductivity upon that basis, having resistance R at 


some definite temperature. Then if 5 is the specific 
resistance. 
100 


If A, is the density of this conductor, and w its weight, 
kP Ag 
100 w 

Now, unless A, is constant, the reciprocal of R in 
equation (1), when w is constant, does not correspond to an 
unique conductivity. For example, a second wire having 
the same resistance R, length /, and weight w, but of 
different density A,, has a different sectional area s,, and a 
different percentage conductivity, say (100 + 2). Con- 
sequently, its specific resistance is now 

k 


R= 


100 + 
For these two wires, from equations (1) and (2), we have 
Ao Ai-— Ag ~ 
100 (100 + 2) 
100 (Ai— Ao). (3) 


4o 
This equation (3) enables us to calculate errors of percentage 
conductivity due to assuming for copper, generally, an 
average or conventional density. In order to evaluate z, 
we must assign some figure to the limits of density (A,— A,). 
In Appendix 3 to the Report of the Electrical Standards 
Committee of the British Association, 1890, Mr. T. O. 
Fitzpatrick mentions that the density of certain specimens 
of copper examined by him in the Cavendish Laboratory 
showed differences ranging from 8°86 to 8°94. The mean 
of these extremes is 8°9. The present writer has made 
tests on about 20 samples of copper wire of different 
gauges, from four different makers, and has found that for 
annealed copper the range of density is from about 8°85 to 
8°97. We are, therefore, justified in assuming that tle 
average density is about 8°9, and that there are probable 
variations of about 0°05 above and 0°05 below that figure. © 
In equation (3) if we put A, — Ay = 0°05, we obtain 


100 x 0°05 
89 

Hence, fluctuations of density in copper account for inherent 
uncertainties in percentage-conductivity to the extent of 0°56, 
or more than 1 per cent. throughout the whole range. Neglect 
. of density, or the assumption of constant density for every 
sample of copper, invalidates all statements of conductivity 
to within that limit. In the event of a question arising as to 
whether a valuable submarine cable is or is not manufactured 
of copper “of 100 per cent. conductivity according to Mat- 


= + 0°56. 


_ thiessen’s standard” this discrepancy would be well worth . 


considering. It is clear that in order to remove this source 
of ambiguity we require (a) a convention as to what 


arbitrary value to accept for the density of standard copper, 
and (6) to determine the law, if such a law can be determined, 


connecting change of density with the corresponding change 


of conductivity. 

With regard to the first of these requirements (2), it ig 

useless to seek for a value of A, in Matthiessen’s work upon 

- pure copper. It is true that in his classical paper (Phil, 
Trans., R.8., Vol. 150, 1860, p. 168) Matthiessen does for 
&@ moment assume that the specific gravity of copper is 
8°921 ; but in a foot-note he is careful to tell us that he 
took this figure from Gmelin’s “Chemistry Book,” as no 
concordant results could be obtained. He had the same 
difficulty with silver, the density of which he found to 
vary from 10°424 to 10°511. As there is no established 
figure for the density of standard copper of 100 per cent, 
conductivity, we are free to assume the simple value 89, 
The present writer has used this figure for designing and 

* checking the weights of thousands of miles of submarine 
cable, and has found that it leads to extremely good results, 
It is, in fact, a fair average value for the density of high- 
conductivity copper. The first requirement (a) would be 
satisfied by accepting 8°9 as the conventional density, and 
to this extent ambiguity would be removed. The second 
requirement (0) is far more difficult to fulfil. 

As the result of tests made by the present writer upon a 
large number of specimens of commercial high-conductivity 
copper, it appears that there is no justification for assuming 
the existence of a definite law connecting change of density 
with change of conductivity. We are, in fact, in this 
dilemma : we must either assume a law for which there is no 
justification, or we must confess that when referred back to 
the bed-rock of specific resistance, all conductivity per- 
centages based upon weight are, by reason of differences of 
density, uncertain to within plus or minus 0°56. We will 
presently revert to this matter, and will, for the sake of 
clearness, assume that there is such a definite law. In that 
way we shall the better realise in what respect our present 
basis for “100 per cent. conductivity ” is lacking. 

The Resistance of the Foot Grain.—Before we can attain 
to a rational definition, there is, in addition to considera- 
tions of density, a further requirement which must he 
satisfied, 7.e., we must decide as to the resistance of the foot- 
grain of copper at standard temperature (60° F.) corte- 
sponding to 100 per cent. conductivity. This factor is at 
present also nebulous. So far as the present writer has been 
able to ascertain, the authentic figure, at any rate up to the 
year 1899, was based upon the report of the’Committee on 
Electrical Standards, appointed by the B.A. in 1861. An 
account of the work of this Committee was published in 
1873, by Fleeming Jenkin, asa separate volume. On p. 228, 
Table XI., we are informed that at 15° O. (59° F.) the 
resistance of a wire 1 ft. long, weighing 1 grain, is 0°2186 
B.A. units for soft copper. _ For our present calculation let 
us assume a linear temperature-coefficient of 0°002391 per 
1° F., and let us also assume that 1 B.A. unit = 0°98653 
standard ohm. Then, at 60° F., a foot-grain of soft copper 
on this basis has a resistance of 0°21617 standard obm. 
The text-books, up to the year 1899, however, give the re- 

“sistance of a foot-grain as. 0°2262 B.A. unit at 24° 0. 
This value occurs in Table XI. of Fleeming Jenkin’s report 
(l.c.) It reduces to 0°21533 standard ohm at 60° F, 
and refers, of course, to soft copper. In the year 1899, & 
Committee of Experts and Manufactures considered certain 
questions relating to copper conductors, but they did nob 
publish a definition of 100 per cent. conductivity. Their 
report as given in the ELEcTRICAL Review, Vol. 45, p. 1025, 
assigns ‘we values to what it calls*‘ Matthieasen’s Standard,” 
one for “ hard-drawn high-conductivity commercial copper,” 
and another for “annealed high-conductivity commercial 
copper.” Clearly these cannot both be representative of 
100 per cent, conductivity, either on Matthiessen’s or any 
other basis. Referring, now, to the most authoritative 
treatise, Mr. Kempe’s “ Hand-Book of Electrical Testing,” 
sixth (latest) edition, we get a half step nearer to a defini- 
tion. He tells us what figure the above-mentioned Com- 
mittee decided to take as their standard, and he deduces 
therefrom that the standard of conductivity is to be that of 
a wire of pure soft copper of lengih / ft., and of weight # 
grains, having a resistance, R, given by the formula ; 


R= standsrd ohms at 60° F. 
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He then proceeds to use this as a standard of 100 per 
cent. conductivity. Such a definition of 100 per cent. con- 
ductivity does not, however, occur in the Report of the 
Committee (l.c.). But, if we correct for an arithmetical 
difference of 2 in the sixth decimal place of Mr. Kempe’s 
somewhat extended expression, we can identify it as agreeing 
with the arbitrary definition, mentioned in that Report, for 
“ Matthiessen’s standard annealed high conductivity commer- 
cial copper.” It differs only slightly from the B.A. definition 
reduced as above. The Committee, apparently, were only 
eoncerned with arriving at a conventional resistance-weight- 
length for hard-drawn high-conductivity commercial copper, 
and a second resistance-weight-length for annealed high- 
conductivity commercial copper. Apparently, they were 
not concerned with arriving at a definition of 100 per cent. 
conductivity. Thus, if from their Report we select the 

re corresponding to what the Report calls “ Matthiessen’s 
standard hard-drawn high-conductivity commercial copper,” 
we obtain the expression 


_ x 0°220581 


Reet standard ohms at 60° F. 


The differences between the Committee values and the 
reduced B.A. values are not great, but they imply uncer- 
tainty where there is no need for doubt. Convention should 
establish a definition of “100 per cent. conductivity” asa 
datum for copper generally; pure or impure, annealed or 
hard-drawn, cold or hot. Custom seems to favour this 


datum being calculated on the basis of annealed copper. 


There is no objection to this; it matters little. Convention 
might with great advantage decide that 100 per cent. con- 
ductivity copper shall be such that a length | ft., weighing 
w grains, has a resistance R, where— 


R= a standard ohms at 60° F. 


Temperature Corrections—We come now to the question 
of the temperature correction factor. Fortunately the good 
work done by Messrs. Clark, Forde & Taylor in 1899 puts 
the observed value of the temperature change beyond doubt. 
Tt was pointed out by Matthiessen (Phil. Trans. R.S., 1864, 
p. 164) that the temperature coefficient increases as the 
conductivity increases. In accordance with this law, com- 
mercial copper, by reason of its improvement in recent years 
towards purity, has also improved in conductivity, and we 
find that Matthiessen’s temperature correction factor is now 
too small. Messrs. Clark, Forde & Taylor have given us a 
new one in the form— 


= 1 + 00023708 (¢ — 32) + 0°00000084548 — 


They have also shown that within a range of temperature of 
from 32° F. to about 75° F., we may for most’ purposes 
replace this complex parabolic formula by the linear 
expression— 
1 + 0:002886 (¢ — 32). 

These equations have been made the basis of some simple 
tables, so that they are of very easy and rapid application. 
Nevertheless, it is much to be regretted that the old 
logarithmic formula, so concise and so simple for these 


_ corrections, has now to give place to these artifices. In 


order to investigate whether this change is really justified, 
the present writer has worked out the logarithmic co- 
efficients for every 10° F. throughout the whole range of 
temperature to which these recent determinations apply, i.¢., 
from 32° F. to 102° F., the corresponding resistances being 
calculated from the above parabolic formula. Thus, let 
R, Ry, Rg, Re be the resistances at successive degree incre- 


ments. The logarithmic relationship implies that 


n° 


where is constant. 


. there is thus plentyfof room for the rather extraordinary switch- 


Hence =e (> 


(To be continued.) 


HIGH-PRESSURE SWITCHING AND TRANS- 
FORMING AT BUTTE, MONTANA. 


An interesting description of the switching and transforming 
station of the Butte Lighting and Power Co., of Butte, Mont., is 
given in the March issue of the Journal of Electricity, Power and 
Gas, The current is received over a line something less than 60 
miles long from the Madison River Power Co. The system was 
designed originally for a transmission pressure of 80,000 volts, and 
was operated for a few hours at this pressure. So far, however, 
since its inauguration in the spring of 1902, it has been operated 
for practical working at 40,000 voits. The line is supported on 
No. 1 “Provo” type glass insulators, having a diameter of 7 in. 
across the bell. For 80,000 volts regular transmission, somewhat 
larger insulators would probably be necessary. 

The step-down transformers were made by the General Hlectric 
Co., of America, and were so constructed that a receiving pressure 
of either 40,000 or 80,000 volts could be utilised. There are four 
three-phase transformers, each of 330 kw. capacity, 60 cyeles, the 
= being star connected, and transforming down to 2,200 

In general design, these transformers closely follow the standard 
oil-immersed water-cooled transformer built by the General Electric 
Co., and, except for allowance for the increased voltage, they are 


Fic. 1.—Drtam oF 80,000-vort Wixpow 


identical with the 500-xw. transformers built by.the same manufac- 
turers for the Bay Counties and other companies, which have now 
been in continuous operation for nearly two years at 45,000 volts. 
The coils of the Butte transformers are wound with flat copper strip, 
and are covered with waterproof insulating material. This material 
is kept thin, so that the heat generated can quickly escape, and the 
rg refined oil that is used is mostly relied upon for insula- 

on. The spaces between the high voltage coils and all other parts 
are, however, sub-divided into separate ducts by diaphragms of solid 
insulation, so that any conducting particle that might fall into the 
oil can bridge only a small percentage of the oil space. The trans- 
former case is made air-tight, and, previous to filling with oil, is 
exhausted of air, and the winding is heated to expel all moisture. 
The oil, which has been specially prepared to get rid of foreign 
particles, air and moisture, is then allowed to flow into the 
exhausted case from the oil-treating tank. Not only is this pro- 
cedure followed while the transformers are under test in the fac- 
tory, but the same method of filling was repeated when the trans- 
formers were set up for commercial operation in Butte. The 
efficiency of these transformers is stated to be 97°5 per cent. They 


were subjected to an insulation test of 160,000 volts. To with- © 


stand this test pressure, it was necessary to have soft rubber discs 
projecting from the terminal cables and securely cemented on to 
the insulation of the same for a distance of about 1 in. .Before 


‘this was done, an arc formed between the uninsulated end of the 


cable and the transformer case when the test pressure was applied. 
In other respects, the 160,000-volt test failed to develop any weak- 
ness. Further tests were made in order to determine any loss due 


~ to dielectric hysteresis in the transformer. An entire absence of 


any such losses was, however, indicated. 
The room in which the transformers and switch gear is situated is 
a disused engine and dynamo room measuring 50 ft. x 100 ft.; 
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gear employed. Fig. 2 is a side elevation of the general 
ment of the sub-station. The line wires, which are six in number, 
in two three-phase circuits, enter the building through plate glass 
shown in front and side elevation in fig. 1. A wooden 
casing contains a piece of plate glass, which is $0 in. square and 
4 in, in thickness. Two. such casings and glass plates 
the brickwork, and in the centre of each glass plate a hole is cut 
in which is set a “Provo” No. 2 glass insulator, from which the 
= has been broken off. In the holes thus formed a glass 
tube is cemented, through which the line loosely passes, supported 
~each side on pins and insulators. From the glass bushings the 
lines are carried down in }-in. iron piping supported on insulators 
to a sliding contact switch which has an air- 
gap, when open, of 3 ft.6in. The still con- 
tact of this switch is a copper rod 2 ft. in 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
_ hE High Holborn, W.0n and at Liverpool, price, post free, 94; 


ting tele- 


20,682, “Im ements in and connected with apparatus for 
Wise. September 


ree Communicated, United States.) Da 
( ) 


21,458. ‘‘ Improvements in systems operated by electricity.” F. W. Hollick, 
Dated October 3nd. 


length, from the further end of which is sus- SN 
pended horizontally a high pressure fuse 5 ft. 
in length, made of stranded aluminium wire, He 


covered with a thick woven tube of fibrous 
material well impregnated with fireproof 
materials. The second sliding contact switch 
is in line with the other switch and the fuse, 
and has an air-gap of 10 ft. There are six sets 
of switches, similar to the single set just de- 


scribed. They are supported on wooden rack- 
work, which is connected by cotton rope to two 
sets of windlasses, by which the switches are 
opened or closed in sets of three. If re-fusing 
is necessary, the switches on either side of the 


fuse are opened, which allows the operation to 
be done with safety. The paralleling of the 
lines is accomplished by means of the high 
re bus-bars which run directly over the 
transformers. The lightning arrester equip- 
ment is of the ordinary Wirt type, as manu- 
factured by the General Electric Co. 

As yet, the heaviest arc that has been drawn out on the switches, 
while carrying 1,000 u.P. at 40,000 volts, has been broken by the 
upward movement of the arc before the switch terminals have been 
separated 3 ft. When only the magnetising current of the trans- 
formers is flowing the are is broken when the switch parts have 
been separated 10 in. or 12 in., and even with the 10-ft. switch 
open, and with no capacity beyond the smaller switch except that 
of the fuse, and about 4 ft. of switch rods forming the sockets on 
each side of the fuse, the arc will hang on in a thin thread until a 
—-< 3 or 4 in. causes it to break. 

is not stated what happens when the fuse blows. 


Cc. C. G. 


— 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Toompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.G. and at Liverpool, to whom all 
inguiries should be addressed. 4 


448.“ An improved electrical motor-starting switch.” U. Horsrat. 
5 cheowun and T. C. Wuip (trading as the New Contact Controller Co.) 


June 
12,452. “Improvements in and relsting to electricity as applied to tramways 
and the like.” J. Dax. June 2nd. 

12,458. “ Electrical rail bonds.” W.H.Wxerry. June 2nd. (Complete.) 
12,461. “ Electrical conductors.” W.H. WHeery. June 2nd. (Complete.) 
for automatic tele- 
connected with electrical ing or im 
circuits.” H. 8. 


ie machine for the ignition of the 
2nd. (Complete.) 


12,522, “ A ferro-elecizic filter." M.Orzo. June 2nd. (Complete.) 
12.52%. “ Improved manufacture of electric cables.” W. DieseLnonst and 


Boss, Coor & Rissosz, Lt>. June3rd. (Complete.) 


i connected 
ys orrailways.” W.Corz. June Sth. (Complete.) 
12,716. “A new or improved clectric gas igniting device.” H. Buncmen. 
129%. “ Atelepbone mouthpiece.” J. Asnrox. June &th. 
12,465. “A controlling or starting switch for elec- 
trieally-Griven 


regulating resistance 
hoists.” A, M. and A.M. Macracuisx. June 6th. 
12,752, “Improvements in telephone switchboards.” W. Aizen. June &h, 
2992. “Improvements in controlling electric 


motors, = 
sebicies.” Siemens Baos. & Co., Lav., Siemens and 


A. Mi. June (Complete.) 


H 


Fig. 2.—Exevation or 80,000-vont SwircHGEaR. 


22,421. “Improvements in electrical switches.” ~C..M. Dorman R. A. 
Smith. Dated October 15th. > 


22.817, “Improvements in trolley heads for electric railways jand? tramways 


on the overhead system.”’ C.S. Schultz. Dated October 20th. 


23,278. ‘Improvements? in electric sconduitsYor insulators.” R. Illemann. 
Dated October 24th. 


systems.”” E. Ekstrom. Dated Novem- 


24,840. ‘Improvements in and relating eto 
M. Peterson. Dated November 6th. 
“Improvements in telephone systems.’’ A. Ekstrom.> Dated Novem- 
24,770. “Apparatus for electrical control of motors.” ¢G.jA.-Hill. 

25,288. “Improved electric current indicator.” Denny, J. A.;Robertson, 
and E. H. Johnson. Dated November 18th. 

25,524, “Improvements in arc lamps and electrodes] therefor.” @ La Societé 
G. et P. de Mestral. 

25,829. ‘‘Improvements in or):relatin®” to rotary current motors.’’ C, 
Kando. Dated November 24th. 

26,064. ‘‘Improvements in drivers’ brake valve apparatus for operating air 
brakes for railway and like vehicles, both by means of air pressure and elec- 
tricity.” Siemens Bros. & Co. Dated November 26th. : 

26,138. “Improvements in glowers for pyro-electric lamps and process of 
making the same.” British Thomson-Houston Co. (C. P. Eteinmetz, 
Schenectady, U.S.A.) Dated January 20th. Z 

26,139. ‘Improvements in arc lamps and electrodes therefor.” ‘British 
Thomson-Houston Co. (W. T. Dean, Schenectady, U.S.A.) Dated January 


26.141. “Improvements in means for adjusting the distance between the 
magnet systém and the diaphragm in telephones.” O. Kéhler and P. Behrens. 
Dated November 27th. 

26,162. “Improvements in electric conducting cables and process of making 
the same.” H.H. Lake. (Communicated U.S.A.) 

. “Improvements in electrical switches.” B. Thomas and C. Bourne, 
Dated November 28th. 

26,395. Improvements in and relating to wireless telegraphy.”” A. Artoni. 
Dated November 29th. 

26,558. “Improvements in current-operated receiver for electro-magnetic 
waves.” R.A. Fessenden. Dated December 2nd. 

26,557. ‘Improvements in and relating to electro-magnetic traction increas 
ing devices.”” A.A. Honey. Dated December 2nd. 

26,585. ‘Improvements in signalling apparatus for telephone systems.” 
W. P. Thompson. (Communicated.) 

26,668. ‘“ Improvements in and connected with control 
electric motor circuits.”” The Johnson-Lundell Electric 
Dated December 3rd. 

26,805. ‘Improvements in electric railway or tramway vehicles.” C. Fs 
Peel. Dated December 4th. 

27,369. “An improvement in synchronism indicators for use in connecting 
of an machines in parallel. 
Siemens Bros. & Co,, L Dated December 11th. 

21,885. “Improvements in appliances for lighting electric trolley cars.” 
E. A. Hall. Dated December 7th. 

21,909. “Improvements in bells for electrical and mechanical signalling 
signalling apparatus.” W. Deckert. Dated December 17th. 

2,81. “Improvements in contact boxes for electric railways.” W. Me 
Brown. 

23,26. “Improvements in and relating to arc lamps.” TT. L. Carbone. 
Dated December 22nd. 

23,998. “Improvements relating to slot ton and slot switch box 
mechanism for Sonat railway systems.” H.C. Stiff. Dated December 28rd. 

23,526. “Improvements in electric switches for stopping and reversing elec 
tric motors.” G.H. Whittingham. Dated December 27th. 


768, “Im ements in and relating to insulating supports for electric 
M, Anderson and A, Anderson. Dated December 80th. 
28,788, “Improvements in storage or secondary batteries,” H. H. Lakes 
Dated December 20th. 
8,915. “Improvements in switches for electric circuits.” H. R. Stuart 
Dated December 81st. 


arrangements for 
action Co., Ltd 


8,06, ements in vanic betteries.”” The Halsey Electri¢ 
Deted December 90th. 
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dune 2nd. (Compicte.) 
12,478. “ Improvements in dynamo-electric generators and motors.” F. J. 
12416. “ A new or improved electro- 
mixture in explosion motors.” C. F. Picnari 
A. W. Mazrm. June 2nd. 
12,548. “Improvement relating to electric ignition on motor engines.” 
3. McD. Borp and J. June 3rd. 
12618. “Improvements im appliances for from a 
Slotted conduit for the working of electric tramcars.” F.Hzwsn. June 4th. 
12,423. “Improvements relating to electricalarms.” C. E. and Mid 
E. June sth. (Date applied for under Patents Act, 1901, Lot 
March th, 1993, being date of application in France.) (Complete.) 
SUBS 
oe all other 
BIND: 
READ. 
“Sepa Gilles, Bromels. 1+ can carry eight firemen, hose reels, ladders, &. 


